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Description 

TECHNICAL FIELD 

5 [0001] This invention is useful in the pharmaceutical field. More particularly, novel aminopyridine derivatives of the 
present invention are useful as neuro peptide Y receptor antagonists for various treating agents for e.g. circulatory 
diseases, central nervous diseases or metabolic diseases. 



BACKGROUND ART 



w 



[0002] WO-A 9 200 744 discloses the use of inositolmonophosphate as a neuropeptide y-antagonist. 
[0003] Neuropeptide Y (hereinafter referred to as NPY) is a peptide composed of 36 amino acid residues and was 
first isolated from porcine brain by Tatemoto et al. [Nature, vol. 296, 659 (1 982)]. NPY is widely distributed in the central 
nervous system and the peripheral nervous system and regulates various functions in vivo as one of the most abundant 

15 peptides in the nervous systems. Namely, NPY functions as an orexigenic substance irt the brain and is also related 
to control of emotion or a function of a central autonomic nervous system. Further, at the periphery, NPY coexists with 
norepinephrine at the symphathetic nerve terminal and is related to tonicity of the symphathetic nervous system. It is 
known that the peripheral administration of NPY results in vasoconstriction and increases the effect of other vasopressor 
substances including norepinephrine. 

20 [0004] The functions of NPY are produced by its binding to NPY receptors present in the central or peripheral nervous 
system. Accordingly, it is possible to prevent the action of NPY by inhibiting the binding of NPY and its receptors. 
Consequently, substances that antagonize the binding of NPY to its receptors, are expected to be useful for prevention 
or treatment of various diseases associated with NPY, for example, diseases in the circulatory system, such as hyper- 
tension, renal diseases, cardiac diseases or vasospasm, central diseases, such as hyperphagia, depression, epilepsy 

25 or dementia, metabolic diseases, such as obesity, diabetes or hormone unbalance, or glaucoma [Trends in Pharma- 
cological Sciences, vol. 15, 153 (1994)]. 

[0005] European Patent No. 355794, Danish Patent No. 381 11 93 and J. Med. Chem., vol. 37, 811 (1994), etc. disclose 
that some related derivatives of NPY bind to NPY receptors to antagonize the activity of NPY In addition, recently, it 
appeared that certain peptides inhibit the binding of NPY to its receptors (see International Publication WO94/00486 
30 or JP-A-6-1 16284). 

[0006] However, these peptidic compounds have substantial problems when they are developed as pharmaceuticals. 
Namely, such high molecular weight peptides are generally unstable and short-lasting in vivo. Further, these compounds 
belong to a group of compounds whereby no substantial oral absorption or brain penetration can usually be expected. 
[0007] On the other hand, recently, it appeared that certain non-peptide compounds inhibit the binding of NPY to 
35 NPY receptors and thus antagonize the activities of NPY (see JP-A-6-293794 or German Patent DE4301452-A1). 
[0008] However, these non-peptide NPY antagonists are structurally totally different from the compounds of the 
present invention and suggest nothing about the present invention. 



40 
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DISCLOSURE OF THE INVENTION 

[0009] The object of the present invention is to provide a low molecular weight non-peptide compound which has a 
NPY antagonistic activity and is excellent in the stability and persistence in vivo and which is orally administrable. 
[0010] The present inventors have found that a compound represented by the general formula (I): 




R 4 



k H 



55 [wherein Ar 1 is an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected from 
the group consisting of a lower alkyl group, a lower hydroxyalkyl group a lower alkylene group and a group represented 
by -NR a R b ; each of R a and R b which are the same or different, is a hydrogen atom or a lower alkyl group; R 1 is a 
hydrogen atom or a lower alkyl group; each of R 2 and R 3 which are the same or different, is a lower alkyl group, or 
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both of R 2 and R 3 are bonded to each other to form an alkylene group which may have an oxygen atom or a sulfur 
atom interposed, said alkylene group being a group which may be substituted by one or two lower alkyl groups; R 4 is 
a hydrogen atom, or a lower alkyl group which may be substituted by a group selected from the group consisting of a 
hydroxyl group, an amino group, a carbamoyl group and a lower alkoxycarbonyl group; Ar 2 is an aryl group or an 

5 aromatic heterocyclic group, which may be substituted by a group selected from the group consisting of a halogen 
atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy group, a lower alkylthio group, a 
lower hydroxyalkyl group, a lower alkoxy-lower alkyl group, a group represented by -NR c R d and a group represented 
by -NR e -CO-NR f R9; R c is a hydrogen atom or a lower alkyl group; R d is a hydrogen atom, a lower alkyl group, a group 
represented by -CO-R h or -SO2-R 1 , or a heterocyclic group which may be substituted by a group selected from the 

10 group consisting of a halogen atom, a hydroxyl group, a lower alkyl group and a lower alkoxy group; each of R e and 
R f which are the same or different, is a hydrogen atom or a lower alkyl group; R9 is a hydrogen atom, a lower alkyl 
group, a lower alkenyl group, or an aryl group or an aromatic heterocyclic group, which may be substituted by a group 
selected from the group consisting of a halogen atom, a hydroxyl group, a lower alkyl group and a lower alkoxy group; 
R h is a lower alkyl group, a lower alkoxy group, a lower alkoxy-lower alkyloxy group, a lower alkenyloxy group, a lower 

15 alkynyloxy group, or a group represented by -0-(CH 2 ) n -Het; R' is a lower alkyl group, or a lower alkenyl group; Het is 
a heterocyclic group; n is an integer of from 1 to 3; W is an oxygen atom, a sulfur atom, or a group represented by 
-CHRi- or -NR k -; and each of Ri and R k which are the same or different, is a hydrogen atom, or a lower alkyl group], 
has NPY antagonistic activities, and they have accomplished the present invention. 

[0011] The compound (I) of the present invention has NPY antagonistic activities and accordingly is useful as a 
20 treating agent for various diseases associated with NPY, for example, cardiovascular diseases, such as hypertension, 
renal diseases, cardiac diseases or vasospasm, central diseases, such as hyperphagia, depression, epilepsy or de- 
mentia, metabolic diseases, such as obesity, diabetes or hormone unbalance, or glaucoma. 

[0012] Particularly, the compound (I) of the present invention is useful as a treating agent for e.g. hyperphagia, obesity 
or diabetes. 

25 [0013] The present invention relates to the compound represented by the general formula (I) or a pharmaceutically 
acceptable salt thereof, and use thereof. 

[0014] Symbols and terms used in this specification will be explained. 

[0015] The lower alkyl group means a C A _ 7 linear, branched or cyclic alkyl group and may, for example, be a methyl 
group, an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a sec-butyl group, a tert- 

30 butyl group, a pentyl group, an isopentyl group, a neopentyl group, a tert-pentyl group, a 1 -methylbutyl group, a 2-meth- 
ylbutyl group, a 1 ,2-dimethylpropyl group, a 1 -ethylpropyl group, a hexyl group, an isohexyl group, a 1 -methylpentyl 
group, a 2-methylpentyl group, a 3-methylpentyl group, a 1 ,1-dimethylbutyl group, a 1 ,2-dimethylbutyl group, a 
2,2-dimethylbutyl group, a 1-ethylbutyl group, a 1,1,2-trimethylpropyl group, a 1 ,2,2-trimethylpropyl group, a 1 -ethyl- 
2-methylpropyl group, a 1 -ethyl-1 -methylpropyl group, a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a 

35 cyclohexyl group, a cycloheptyl group, a cyclopropylmethyl group, a 1 -cyclopropylethyl group, a 2-cyclopropylethyl 
group, a 1-cyclopropylpropyl group, a 2-cyclopropylpropyl group, a 3-cyclopropylpropyl group, a cyclopentylmethyl 
group, a 2-cyclopentylethyl group or a cyclohexylmethyl group. 

[0016] The lower hydroxylalkyl group means the above-mentioned lower alkyl group having a hydroxyl group and 
may, for example, be a hydroxymethyl group, a 1 -hydroxyethyl group, a 2-hydroxyethyl group, a 1 -hydroxy propyl group, 
40 a 2-hydroxypropyl group or a 3-hydroxypropyl group. 

[0017] The lower alkylene group means a C 2 _ 6 alkylene group and may, for example, be an ethylene group, a tri- 
methylene group, a tetramethylene group, a pentamethylene group or a hexamethylene group. 
[001 8] The aryl group means a phenyl group, a naphthyl group or an anthryl group, and a phenyl group or a naphthyl 
group is preferred. 

45 [0019] The aromatic heterocyclic group means a 5-membered or 6-membered monocyclic aromatic heterocyclic 
group containing one or more, preferably one to three, hetero atoms, which are the same or different, selected from 
the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom, or a fused aromatic heterocyclic group 
having such a monocyclic aromatic heterocyclic group fused with the above-mentioned aryl group or having the same 
or different such monocyclic aromatic heterocyclic groups fused with each other, and it may, for example, be a pyrrolyl 

so group, a furyl group, a thienyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an isothiazolyl group, 
an oxazolyl group, an isoxazolyl group, a thiazolyl group, an oxadiazolyl group, a thiadiazolyl group, a pyridyl group, 
a pyrazinyl group, a pyrimidinyl group, a pyridazinyl group, an indolyl group, a benzofuranyl group, a benzothienyl 
group, a benzimidazolyl group, a benzoxazolyl group, a benzisoxazolyl group, a benzothiazolyl group, a benzisothia- 
zolyl group, an indazolyl group, a purinyl group, a quinolyl group, an isoquinolyl group, a phthalazinyl group, a naph- 

55 thylidinyl group, a quinoxalinyl group, a quinazolinyl group, a cinnolinyl group or a pteridinyl group. 

[0020] The alkylene group which may have an oxygen atom or a sulfur atom interposed, means a C 2 _ 6 alkylene group 
which may have an oxygen atom or a sulfur atom interposed, and such an alkylene group forms, together with the 
adjacent nitrogen atom, for example, a pyrrolidinyl group, an oxazolydinyl group, an isoxazolydinyl group, athiazolydinyl 
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group, an isothiazolydinyl group, a piperidino group, a morpholino group, a thiomorpholino group or a hexahydro-IH- 
azepinyl group. 

[0021] The halogen atom means a fluorine atom, a chlorine atom, a bromine atom or an iodine atom. 
[0022] The lower haloalkyl group means the above-mentioned lower alkyl group having the above-mentioned halogen 
atom, and it may, for example, be a fluoromethyl group, a difluoromethyl group, a trifluoromethyl group, a 1-fluoroethyl 
group, a 2-fluoroethyl group, a 2,2,2-trifluoroethyl group, a pentafluoroethyl group, achloromethyl group, a dichlorome- 
thyl group, a trichloromethyl group, a 1-chloroethyl group or a 2-chloroethyl group. 

[0023] The lower alkoxy group means an alkoxy group having the above-mentioned lower alkyl group i.e. a C^. 7 
alkoxy group, and it may, for example, be a methoxy group, an ethoxy group, a propyloxy group, an isopropyloxy group, 
a butoxy group, an isobutyloxy group, a tert-butoxy group, a pentyloxy group, a cyclopropyloxy group, a cyclobutyloxy 
group, a cyclopentyloxy group, a cyclohexyloxy group, a cycloheptyloxy group, a cyclopropylmethyloxy group, a 1-cy- 
clopropylethyloxy group, a 2-cyclopropylethyloxy group, a 1 -cyclop ropy Ipropyloxy group, a 2-cyclopropylpropyloxy 
group, a 3-cyclop ropy Ipropyloxy group, a cyclopentylmethyloxy group, a 2-cyclopentylethyloxy group or a cyclohexy- 
Imethyloxy group. 

[0024] The lower alkoxycarbonyl group means an alkoxycarbonyl group having the above-mentioned lower alkoxy 
group i.e. a C 2 . 8 alkoxycarbonyl group, and it may, for example, be a methoxycarbonyl group, an ethoxycarbonyl group, 
a propyloxycarbonyl group, an isopropyloxycarbonyl group, a butoxycarbonyl group, an isobutyloxycarbonyl group, a 
tert-butoxycarbonyl group, a pentyloxycarbonyl group, a cyclopropyloxycarbonyl group, acyclobutyloxycarbonyl group, 
a cyclopentyloxycarbonyl group, a cyclohexyloxycarbonyl group, a cycloheptyloxycarbonyl group, a cyclopropylmeth- 
yloxycarbonyl group, a 1 -cyclopropylethyloxycarbonyl group, a 2-cycIopropylethyloxycarbonyl group, a 1 -cyclopropyl- 
propyloxycarbonyl group, a 2-cyclopropylpropyloxycarbonyl group, a 3-cycIopropylpropyloxycarbonyl group, a cy- 
clopentylmethyloxycarbonyl group, a 2-cyclopentylethyloxycarbonyl group or a cyclohexylmethyloxycarbonyl group. 
[0025] The lower alkylthio group means an alkyithio group having the above-mentioned lower alkyl group i.e. a C w 
alkylthio group, and it may, for example, be a methylthio group, an ethylthio group, a propylthio group, an isopropylthio 
group, a butylthio group, an isobutylthio group, a tert-butylthio group, a pentylthio group, a cyclopropylthio group, a 
cyclobutylthio group, a cyclopentylthio group, a cyclohexylthio group, a cycloheptylthio group, a cyclopropylmethylthio 
group, a 1-cyclopropylethylthio group, a 2-cyclopropylethylthio group, a 1 -cyclop ropy Ipropylthio group, a 2-cyclopro- 
pylpropylthio group, a 3-cyclopropylpropylthio group, a cyclopentylmethylthio group, a 2-cyclopenty I ethylthio group or 
a cyclohexyl methylthio group. 

[0026] The lower alkoxy-lower alkyl group means the above-mentioned alkyl group having the above-mentioned 
lower alkoxy group, and it may, for example, be a methoxymethyl group, an ethoxymethyl group, a propyloxymethyl 
group, an isopropyloxymethyl group, cyclopropyloxymethyl group, a cyclopropylmethyloxy methyl group, a 1-methox- 
yethyl group, a 2-m ethoxy ethyl group, a 1 -ethoxyethyl group, a 2-ethoxyethyl group, a 2-propyloxyethyl group, a 2-iso- 
propyloxyethyl group, a 2-cyclop ropy I oxy ethyl group, a 2-cyclopropylmethyloxyethyl group or a 3-methoxypropyl group. 
[0027] The lower alkoxy-lower atkyloxy group means an alkoxyalkyloxy group having the above-mentioned lower 
alkyl group substituted by the above-mentioned lower alkoxy group, and it may, for example, be a methoxymethyloxy 
group, an ethoxymethyloxy group, a propyloxymethyloxy group, an isopropyloxymethyloxy group, a cyclopropy- 
loxymethyloxy group, a cyclopropylmethyloxymethyloxy group, a 1 -methoxyethyloxy group, a 2-methoxyethyloxy 
group, a 1-ethoxyethyloxy group, a 2-ethoxyethyloxy group, a 2-propyloxyethyloxy group, a 2-isopropyloxyethyloxy 
group, a 2-cyclopropyloxyethyloxy group, a 2-cyclopropylmethyloxyethyloxy group or a 3-methoxypropyloxy group. 
[0028] The heterocyclic group means the above-mentioned aromatic heterocyclic group, or an aliphatic heterocyclic 
group having the above-mentioned aromatic heterocyclic group hydrolyzed completely or incompletely, and it may, for 
example, be a pyrrolyl group, a pyrrolidinyl group, a furyl group, a tetrahydrofuranyl group, a thienyl group, an imidazolyl 
group, a pyrazolyl group, a thiazolyl group, a thiazolinyl group, an isothiazolyl group, an oxazolyl group, an isoxazolyl 
group, a triazolyl group, an oxadiazolyl group, a thiadiazolyl group, a pyridyl group, a piperidyl group, a pyrazinyl group, 
a pyrimidinyl group, a pyridazinyl group, an indolyl group, a benzofuranyl group, a benzothienyl group, a benzimidazolyl 
group, a benzoxazolyl group, a benzisoxazolyl group, a benzothiazolyl group, a benzisothiazolyl group, an indazolyl 
group, a purinyl group, a quinolyl group, an isoquinolyl group, a phthalazinyl group, a naphthylidinyl group, a quinoxalinyl 
group, a quinazolinyl group, a cinnolinyl group or a pteridinyl group. 

[0029] The lower alkenyl group means a C 2 . 7 linear or branched alkenyl group, and it may, for example, be a vinyl 
group, a 2-propenyl group, an isopropenyl group, a 3-butenyl group, a 2-butenyl group, a 1 -butenyl group, a 1 -methyl- 
2-propenyl group, a 1-methyl-1-propenyl group, a 1-ethyl-1-ethenyl group, a 2-methyl-2-propenyl group, a 2-methyl- 

1- propenyl group, a 3-methyl-2-butenyl group or a 4-pentenyl group. 

[0030] The lower alkenyloxy group means an alkenyloxy group having the above-mentioned lower alkenyl group i. 
e. a C 2 . 7 alkenyloxy group, and it may, for example, be a 2-propenyloxy group, a 2-methyl-2-propenyloxy group, a 

2- butenyloxy group, a 3-butenyloxy group, a 2-pentenyloxy group, a 3-methyl-2-butenyloxy group, a 3-methyl-3-bute- 
nyloxy group or a 2-hexenyloxy group. 

[0031] The lower alkynyloxy group means an alkynyloxy group having a C 2 . 7 linear or branched alkynyl group, and 
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it may, for example, be a 2-propynyloxy group, a 1 -methyl-2-propynyloxy group, a 2-butynyIoxy group, a 1-methyl- 
2-butynyloxy group or a 2-pentynyloxy group. 

[0032] The pharmaceutical ly acceptable salt of the compound represented by the general formula (I) means one 
commonly used in the pharmaceutically field, such as a salt of an acid-addition salt based on a basic heterocyclic 
s group such as a pyridine ring or a basic group such as an amino substituent, in the formula (I). 

[0033] The acid-addition salt may, for example, be an inorganic acid salt such as a hydrochloride, a sulfate, a nitrate, 
a phosphate or a perchlorate; an organic acid salt such as a maleate, a fumarate, a tartrate, a citrate, an ascorbate or 
a trifluoroacetate; or a sulfonate such as a methanesulfonate, an isethionate, a benzenesulfonate or a p-toluenesul- 
fonate. 

10 [0034] In order to more specifically describe the compound of the present invention represented by the above general 
formula (I), various symbols used in the formula (I) will be explained in further detail with reference to their preferred 
specific examples. 

[0035] Ar 1 means an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected 
from the group consisting of a lower alkyl group, a lower hydroxyalkyl group, a lower alkylene group and a group 

15 represented by -N R a R b . 

[0036] The aryl group or the aromatic heterocyclic group, which may be substituted by a group selected from the 
group consisting of a lower alkyl group, a lower hydroxyalkyl group, a lower alkylene group and a group represented 
by TNR a R b , means an unsubstituted above-mentioned aryl or above-mentioned aromatic heterocyclic group, or the 
above-mentioned aryl or above-mentioned aromatic heterocyclic group having substituent(s) at optional position(s) for 

20 substitution, and thesubstituent(s) may be one or more, preferably one or two, which are the same or different, selected 
from the group consisting of a lower alkyl group, a lower hydroxyalkyl group, a lower alkylene group and a group 
represented by -NR a R b . 

[0037] The lower alkyl group for the substituent is preferably, for example, a methyl group, an ethyl group, a propyl 
group, an isopropyl group, a cyclopropyl group, a butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group 
25 or a pentyl group, more preferably, a methyl group, an ethyl group, a propyl group, an isopropyl group or a cyclopropyl 
group. 

[0038] The lower hydroxyalkyl group for the substituent, is preferably, for example, a hydroxymethyl group, a 1 -hy- 
droxyethyl group or a 2-hydroxyethyl group, more preferably, a hydroxymethyl group oral -hydroxyethyl group. 
[0039] The lower alkylene group for the substituent is preferably, for example, an ethylene group, a trimethylene 

30 group or a tetramethylene group, more preferably, a trimethylene group or a tetramethylene group. 

[0040] In the group represented by -NR a R b for the substituent, each of R a and R b which are the same or different, 
is a hydrogen atom or a lower alkyl group. As the lower alkyl group for R a or R b , a methyl group or an ethyl group is, 
for example, preferred. Accordingly, as the group represented by -NR a R b , preferred is a group wherein each of for R a 
and R b which are different, is a hydrogen atom or a methyl group, or a hydrogen atom or an ethyl group, or a group 

35 wherein each of R a and R b which are the same, is a methyl group. 

[0041] As the substituent, a lower alkyl group or a lower alkylene group is preferred. 
[0042] The aryl group for Ar 1 may, for example, be a phenyl group or a naphthyl group. 

[0043] The aromatic heterocyclic group for Ar 1 is preferably, for example, a fury! group, a thienyl group, an imidazolyf 
group, a thiazolyl group, an oxazolyl group, a triazolyl group, an oxadiazolyl group, a thiadiazolyl group, a pyridyl group, 
40 a pyrimidinyl group, a pyridazinyl group or a benzothiazolyl group, more preferably a thiazolyl group, an oxazolyl group 
or a thiadiazolyl group. 

[0044] Accordingly, Ar 1 may, for example, be a 5-methylphenyl group, a 5-indanyl group, a 5-ethyl-2-furyl group, a 
5-ethyl-2-thienyl group, a 4-methyl-2-thiazolyl group, a 4-ethyl-2-thiazolyl group, a 4-propyl-2-thiazolyl group, a 4-iso- 
propyl-2-thiazolyl group, a 5-isopropyl-2-thiazolyl group, a 5-methyl-2-thiazolyl group, a 5-ethy l-2-th iazolyl group, a 

45 5-propyl-2-th iazolyl group, a 5-butyl-2-thiazolyl group, a 4,5-dimethyl-2-thiazolyl group, a 4-ethyl-5-methyl-2-thiazolyl 
group, a 5-ethyl-4-methyl-2-th iazolyl group, a 4,5-diethyl-2-thiazolyl group, a 4-methyl-5-propyl-2-thiazolyl group, a 
5-methyl-4-propyl-2-th iazolyl group, a 2-cyclohexeno[d]th iazolyl group, a 2-cyclopenteno[d]thiazolyl group, a 4-hy- 
droxymethyl-2-th iazolyl group, a 5-(1-hydroxyethyl)-2 -thiazolyl group, a 4-ethyl-2-oxazolyl group, a 5-ethyl-2-oxazotyl 
group, a 5-propyl-2-oxazolyl group, a 5-ethyl-4-methyl-2-oxazoiyl group, a 5-ethyl-1 ,2,4-triazol-3-yl group, a 5-propyl- 

50 1 ,2,4-triazol-3-yl group, a 4-methyl-1 ,2,4-triazol-3-yl group, a 5-ethyl-4-methyl-1,2,4-triazol-3-yl group, a 4-methyl- 
5-propyM ,2,4-triazol-3-yl group, a 5-butyl-4-methyl-1,2,4-triazol-3-yl group, a 4,5-diethyl-1 ,2,4-triazol-3-yl group, a 
5-ethyl-1 ,3,4-oxadiazol-2-yl group, a 5-ethyM ,3,4-thiadiazol-2-yl group, a 5-methylamino-1 ,3,4-thiadiazol-2-yl group, 
a 5-dimethylamino-1 ,3,4-thiadiazol-2-yl group, a 5-ethylamino-1 ,3,4-thiadiazol-2-yl group, a 5-propyM ,3,4-thiadiazol- 
2-yl group, a 5-isopropyl-1 ,3,4-thiadiazol-2-yl group, a 2-pyridyl group, a 2-pyrimidinyl group or a 2-benzothiazolyl 

55 group, and among them, a 4-methyl-2-thiazolyl group, a 4-ethyl-2-thiazolyl group, a 5-ethyl-2-thiazolyl group, a 
4,5-dimethyl-2-thiazolyl group, a 4-ethyl-5-methyl-2-thiazolyl group, a5-ethyl-4-methyl-2-thiazolyl group, a4,5-diethyl- 
2-thiazolyl group, a 4-methyl-5-propyl-2-thiazolyl group, a 5-methyl-4-propyl-2-thiazolyl group, a 2-cyclohexeno[d]thi- 
azolyl group, a 2-cyclopenteno[d] thiazolyl group, a 5-(1-hydroxyethyl)-2-thiazolyl group, a 4-ethyl-2-oxazolyl group, a 
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5-ethyl-2-oxazolyl group, a 5-propyl-2-oxazolyl group, a 5-ethyl-4-methyl-2-oxazolyl group, or a 5-ethyl-1 ,3,4-thiadia- 
zol-2-yl, is, for example, preferred. 

[0045] R 1 means a hydrogen atom or a lower alkyl group. 

[0046] R 1 is preferably, for example, a hydrogen atom, a methyl group, an ethyl group, a propyl group or an isopropyl 
5 group, more preferably a hydrogen atom. 

[0047] Each of R 2 and R 3 which are the same or different, is a lower alkyl group, or both of R 2 and R 3 are bonded 
to each other to form an alkylene group which may have an oxygen atom or a sulfur atom interposed, said alkylene 
group being a group which may be substituted by one or two lower alkyl groups. 

[0048] The lower alkyl group for R 2 and R 3 is preferably, for example, a methyl group or an ethyl group. 

w [0049] The alkylene group which may have an oxygen atom or a sulfur atom interposed, said alkylene group being 
a group which may be substituted by one or two lower alkyl groups, means an unsubstituted above-mentioned alkylene 
group which may have an oxygen atom or a sulfur atom interposed, or a group having one or two above-mentioned 
lower alkyl groups, which are the same or different, at optional position(s) for substitution on the above-mentioned 
alkylene group which may have an oxygen atom or a sulfur atom interposed, and said lower alkyl group is preferably, 

15 for example, a methyl group, an ethyl group, a propyl group or an isopropyl group, more preferably a methyl group. 
[0050] The alkylene group which may have an oxygen atom or a sulfur atom interposed is preferably a group which 
forms, together with the adjacent nitrogen atom, for example, a piperidino group, a morpholino group orathiomorpholino 
group, more preferably a morpholino group. 

[0051] R 2 and R 3 are preferably such that both of R 2 and R 3 are bonded to each other to form an alkylene group 
20 which may have an oxygen atom or a sulfur atom interposed, said alkylene group being a group which may be substi- 
tuted by one or two lower alkyl groups. 

[0052] R 4 is a hydrogen atom or a lower alkyl group which may be substituted by a group selected from the group 

consisting of a hydroxyl group, an amino group, a carbamoyl group and a lower alkoxycarbonyl group. 

[0053] The lower alkyl group which may be substituted by a group selected from the group consisting of a hydroxyl 

25 group, an amino group, a carbamoyl group and a lower alkoxycarbonyl group, means an unsubstituted above-men- 
tioned lower alkyl group or a lower alkyl group having substituent(s) at optional position(s) for substitution, and said 
substituent(s) may be one or more, preferably one or two, which are the same or different, selected from the group 
consisting of a hydroxyl group, an amino group, a carbamoyl group and a lower alkoxycarbonyl group. 
[0054] The lower alkyl group for R 4 is preferably, for example, a methyl group, an ethyl group, a propyl group or an 

30 isopropyl group. 

[0055] Accordingly, R 4 may, for example, be a hydrogen atom, a methyl group, an ethyl group, a propyl group, an 
isopropyl group, a hydroxymethyl group, a 1 -hydroxyethyl group, a 2-hydroxy ethyl group, a 3-hydroxypropyl group, an 
aminomethyl group, a 1 -amino ethyl group, a 2-aminoethyl group, a 3-aminopropyl group, a carbamoylmethyl group, 
a 1 -carbamoyl ethyl group, a 2-carbamoylethyl group, a 3-carbamoylpropyl group, a methoxycarbonylm ethyl group, a 

35 1-methoxycarbonylethyl group, a 2-methoxycarbonylethyl group, a 3-methoxycarbonylpropyl group, an ethoxycarbo- 
nylmethyl group, a 1-ethoxycarbonylethyl group, a 2-ethoxycarbonylethyl group or a 3-ethoxycarbonylpropyl group, 
and among them, a hydrogen atom, a methyl group, an ethyl group or a 3-aminopropyl group is, for example, preferred. 
[0056] Ar 2 is an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected from 
the group consisting of a halogen atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy 

40 group, a lower alkylthio group, a lower hydroxy alky I group, a lower alkoxy-lower alkyl group, a group represented by 
-NR c R d and a group represented by -NR e -CO-NR f R9. 

[0057] The aryl group or the aromatic heterocyclic group, which may be substituted by a group selected from the 
group consisting of a halogen atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy 
group, a lower alkylthio group, a lower hydroxyalkyl group, a lower alkoxy-lower alkyl group, a group represented by 

45 -NR c R d and a group represented by -NR e -CO-NR f R9, means an unsubstituted above-mentioned aryl or above-men- 
tioned aromatic heterocyclic group, or the above-mentioned aryl or above-mentioned aromatic heterocyclic group hav- 
ing substituent(s) at optional position(s) for substitution, said substituent(s) may be one or more, preferably one or two, 
which are the same or different, selected from the group consisting of a halogen atom, a hydroxyl group, a lower alkyl 
group, a lower haloalkyl group, a lower alkoxy group, a lower alkylthio group, a lower hydroxyalkyl group, a lower 

50 alkoxy-lower alkyl group, a group represented by -NR c R d and a group represented by -NR e -CO-NR f R9. 

[0058] As the halogen atom for the substituent, a fluorine atom or a chlorine atom is, for example, preferred. 
[0059] As the lower alkyl group for the substituent, a methyl group, an ethyl group, a propyl group, an isopropyl group, 
a butyl group is, for example, preferred, and more preferred is, for example, a methyl group or an ethyl group. 
[0060] As the lower haloalkyl group for the substituent, a fiuoromethyl group or trifluoromethyl group is, for example, 

55 preferred. 

[0061] As the lower alkoxy group for the substituent, a methoxy group, an ethoxy group or a propyloxy group is, for 
example, preferred, and more preferred is, for example, a methoxy group. 

[0062] As the lower alkylthio group for the substituent, a methylthio group, an ethylthio group or a propytthio group 
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is, for example, preferred, and more preferred is, for example, a methylthio group. 

[0063] As the lower hydroxyalkyl group for the substituent, a hydroxymethyl group, a 1-hydroxyethyl group, a 2-hy- 
droxyethyl group, a 3-hydroxypropyl group is, for example, preferred, and more preferred is, for example, a hydroxyme- 
thyl group. 

5 [0064] As the lower alkoxy-lower alkyl group for the substituent, a methoxymethyl group, a 1 -methoxyethyl group, a 
2-methoxyethyi group, a 3-methoxy propyl group, an ethoxymethyl group, a 1 -ethoxyethyl group, a 2-ethoxyethyl group, 
a 3-ethoxypropyl group or a propyloxymethyl group is, for example, preferred, and more preferred is, for example, a 
methoxymethyl group. 

[0065] In the group represented by -NR c R d for the substituent, R c is a hydrogen atom or a lower alkyl group; R d is 
10 a hydrogen atom, a lower alkyl group, a group represented by -CO-R h or -S0 2 -R\ or a heterocyclic group which may 
be substituted by a group selected from the group consisting of a halogen atom, a hydroxyl group, a lower alkyl group 
and a lower alkoxy group. 

[0066] In the group represented by -NR e -CO-NR f R9 for the substituent, each of R e and R f which are the same or 
different, is a hydrogen atom or a lower alkyl group; R9 is a hydrogen atom, a lower alkyl group, a lower alkenyl group, 

15 or an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected from the group 
consisting of a halogen atom, a hydroxyl group, a lower alkyl group and a lower alkoxy group. 
[0067] The substituent is preferably a group selected from the group consisting of a halogen atom, a lower alkyl 
group, a lower haloalkyl group, a lower alkoxy group, a lower alkylthio group, a lower hydroxyalkyl group, a lower 
alkoxy-lower alkyl group, a group represented by -NR c R d and a group represented by -NR e -CO-NR f R9. 

20 [0068] As R c , a hydrogen atom, a methyl group, an ethyl group, a propyl group or an isopropyl group is, for example, 
preferred, and more preferred is, for example, a hydrogen atom. 

[0069] As the lower alkyl group for R d , a methyl group, an ethyl group, a propyl group, an isopropyl group or a butyl 
group is, for example, preferred, and more preferred is, for example, a methyl group. 

[0070] In the group represented by -CO-R h for R d , R h is a lower alkyl group, a lower alkoxy group, a lower alkoxy- 
25 lower alkyloxy group, a lower alkenyloxy group, a lower alkynyloxy group, or a group represented by -0-(CH 2 ) n -Het. 

[0071] In the group represented by -SOg-R 1 for R d R 1 is a lower alkyl group, or a lower alkenyl group. 

[0072] The heterocyclic group which may be substituted by a group selected from the group consisting of a halogen 

atom, a hydroxyl group, a lower alkyl group and a lower alkoxy group, for R d means an unsubstituted above-mentioned 

heterocyclic group or the above-mentioned heterocyclic group having substituent(s) at optional position(s) for substi- 
30 tution, and said substituent(s) may be one or more, preferably one or two, which are the same or different, selected 

from the group consisting of a halogen atom, a hydroxyl group, a lower alkyl group and a lower alkoxy group. 

[0073] As the halogen atom for the substituent, a fluorine atom or a chlorine atom is, for example, preferred. 

[0074] As the lower alkyl group for the substituent, a methyl group, an ethyl group, a propyl group, an isopropyl group 

or a butyl group is, for example, preferred, and more preferred is, for example, a methyl group. 
35 [0075] As the lower alkoxy group for the substituent, a methoxy group, an ethoxy group or a propyloxy group is, for 

example, preferred, and more preferred is, for example, a methoxy group. 

[0076] As said substituent(s), a lower alkyl group is preferred. 

[0077] As the heterocyclic group for R d , an oxazolyl group or a thiazolinyl group is, for example, preferred. 
[0078] Accordingly, as the heterocyclic group which may be substituted by a group selected from the group consisting 
40 of a halogen atom, a hydroxyl group, a lower alkyl group and a lower alkoxy group, a 4-methyl-2-oxazolyl group or a 
5-methyl-2-thiazolin-2-yl group is, for example, preferred. 

[0079] As R d , a group represented by -CO-R h , or a heterocyclic group which may be substituted by a group selected 
from the group consisting of a halogen atom, a hydroxyl group, a lower alkyl group and a lower alkoxy group, is preferred. 
[0080] Accordingly, as the group represented by -NR c R d , a group wherein R c is a hydrogen atom, and R d is a group 
45 represented by -CO-R h , or a group wherein R c is a hydrogen atom, and the heterocyclic group for R d is an oxazolyl 
group or a thiazolinyl group, is preferred. 

[0081] As the lower alkyl group for R e and R f , a methyl group, an ethyl group, a propyl group, an isopropyl group or 
a butyl group is, for example, preferred, and more preferred is, for example, a methyl group. 
[0082] As R e and R f , a hydrogen atom is, for example, preferred. 

so [0083] As the lower alkyl group for R9 t a methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl 
group or a cyclopropyl group is, for example, preferred, and more preferred is, for example, a cyclopropyl group. 
[0084] As the lower alkenyl group for R9, a 2-propenyl group, an isopropenyl group, a 2-butenyl group or a 3-methyl- 
2-butenyl group is, for example, preferred, and more preferred is, for example, a 2-propenyl group. 
[0085] The aryl group or the aromatic heterocyclic group, which may be substituted by a group selected from the 

55 group consisting of a halogen atom, a hydroxyl group, a lower alkyl group, and a lower alkoxy group, for R9, means 
an unsubstituted above-mentioned aryl or above-mentioned aromatic heterocyclic group, or the above-mentioned aryl 
or above-mentioned aromatic heterocyclic group having substituent(s) at optional position(s) for substitution, and said 
substituent(s) may be one or more, preferably one or two, which are the same or different, selected from the group 
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consisting of a halogen atom, a hydroxyl group, a lower alkyl group and a lower alkoxy group. 

[0086] As the halogen atom for the substituent, a fluorine atom or a chlorine atom is, for example, preferred. 

[0087] As the lower alkyl group for the substituent, a methyl group, an ethyl group, a propyl group, an isopropyl group 

or a butyl group is, for example, preferred, and more preferred is, for example, a methyl group. 

[0088] As the lower alkoxy group for the substituent, a methoxy group, an ethoxy group or a propyloxy group is, for 

example, preferred, and more preferred is, for example, a methoxy group. 

[0089] As said substituent, a hydroxyl group is preferred. 

[0090] As the aryl group for R9, a phenyl group is, for example, preferred. 

[0091] As R9, a lower alkyl group or a lower alkenyl group is preferred, and more preferred is a lower alkenyl group. 
[0092] Accordingly, as the group represented by -NR e -CO-NR f R9, a group wherein R e and R f are the same and 
hydrogen atoms, and R9 is a lower alkenyl group, is preferred. 

[0093] As the lower alkyl group for R h , a methyl group, an ethyl group, a propyl group, an isopropyl group or a butyl 
group is, for example, preferred, and more preferred is, for example, a methyl group. 

[0094] As the lower alkoxy group for R h , a methoxy group, an ethoxy group, a propyloxy group, an isopropyloxy 
group, an isobutyloxy group, a pentyloxy group or a cyclopropylmethyloxy group is, for example, preferred, and more 
preferred is, for example, a propyloxy group, an isobutyloxy group or a cyclopropylmethyloxy group. 
[0095] As the lower alkoxy-lower alkyloxy group for R h , a methoxymethyloxy group, a propyloxymethyloxy group, a 
cyclopropyloxymethyloxy group, a cyclopropylmethyloxymethyloxy group, a 2-methoxyethyloxy group, a 2-ethoxyethy- 
loxy group, a 2-cyclopropyloxyethyloxy group or a 2-cyclopropylmethyloxyethyloxy group is, for example, preferred. 
[0096] As the lower alkenyloxy group for R h , a 2-propenyloxy group or a 3-methyl-2-butenyloxy group is, for example, 
preferred. 

[0097] As the lower alkynyloxy group for R h , a 2-propynyloxy group is, for example, preferred. 

[0098] In the group represented by -0-(CH 2 ) n -Het for R h , Hetis a heterocyclic group; and n is an integer of from 1 to 3. 

[0099] As Het, a furyl group, a thienyl group or a tetrahydrofuranyl group is, for example, preferred, and as n, 1 is 

preferred. 

[0100] As R h , a lower alkoxy group, a lower alkenyloxy group or a lower alkynyloxy group is preferred, 

[0101] As the lower alkyl group for R\ a methyl group, an ethyl group, a propyl group, an isopropyl group or a butyl 

group is, for example, preferred, and more preferred is, for example, a methyl group. 

[0102] As the lower alkenyl group for R 1 , a 2-propenyl group is, for example, preferred. 

[0103] As R j , a lower alkyl group is preferred. 

[0104] As the aryt group for Ar 2 , a phenyl group is, for example, preferred. 

[0105] As the aromatic heterocyclic group for Ar 2 , a thienyl group or a pyridyl group is, for example, preferred. 
[0106] Accordingly, Ar 2 may, for example, be a phenyl group, a 3- hydroxy phenyl group, a 3-methylphenyl group, a 
3-methoxyphenyl group, a 3-aminophenyl group, a 3-methylsulfonylaminophenyl group, a 3-(2-propenyloxycarbo- 
nylamino)phenyl group, a3-{2-propenylaminocarbonylamino)phenyl group, a 3-propyloxycarbonylaminophenyl group, 
a 3-methoxycarbonylaminophenyl group, a 3-isopropyloxycarbonylaminophenyi group, a 3-pentyloxycarbonylami- 
nophenyl group, a 3-(3-methyl-2-butenyloxycarbonylamino)phenyl group, a 2-acetamidophenyl group, a 3-cyclopro- 
pylmethyloxycarbonylaminophenyl group, a 3-(2-furylmethyloxycarbonylamino)phenyl group, a 3-(2-thienylmethyloxy- 
carbonylamino)phenyl group, a 3-(cyclopropylaminocarbonylamino)phenyl group, a 3-(3-furylmethyloxycarbonylami- 
no)phenyl group, a 3-(5-methyI-2-thiazolin-2-yl amino)phenyl group, a 3-ethoxycarbonylaminophenyl group, a 3-iso- 
butyloxycarbonylaminophenyl group, a 3-(4-methyl-2-oxazolylamino)phenyl group, a 2-methyl-3-(2-propenyloxycarbo- 
nylamino)phenyl group, a 3-methoxy-5-(2-propenyloxycart5onylamino)pheny! group, a 3-ethoxy-5-(2-propenyloxycarb- 
onylamino)phenyl group, a3-amino-5-(2-propenyloxycarbonylamino)phenyl group, a 2-fluoro-5-(2-propenyloxycarbo- 
nylamino)phenyl group, a 2-chloro-5-(2-propenyloxycarbonylamino)phenyl group, a 4-fluoro-3-(2-propenyloxycarbo- 
nylamino)phenyl group, a 4-chloro-3-(2-propenyloxycarbonylamino)phenyl group, a 3-fluoro- 
5-(2-propenyloxycarbonylamino)phenyl group, a 3-dimethylamino-5-(2-propenyloxycarbonylamino)phenyl group, a 
3-chloro-5-(2-propenyloxycarbonylamino)phenyl group, a 3-(2-propenyloxycarbonylamino)-5-trifluoromethylphenyl 
group, a 3-methyl-5-(2-propenyloxycarbonylamino)phenyl group, a 3-ethyl"5-(2-propenyloxycarbonylamino)phenyl 
group, a 3-(2-propenyloxycarbonylamino)-5-propy1phenyl group, a 3-isopropyl-5-(2-propenyloxycarbonylamino)phenyl 
group, a 3-cyclopropyl-5-(2-propenyloxycarbonyiamino)phenyl group, a 3-isobutyl-5-(2-propenyloxycarbonylamino) 
phenyl group, a 3-(2-propenyloxycarbonylamino)-5-propyloxyphenyl group, a 3-isopropyloxy-5-(2-propenyloxycarbo- 
nylamino)phenyl group, a3-cyclopropyloxy-5-(2-propenyloxycarbonylamino)phenyl group, a 3-methylthio-5-(2-prope- 
nyloxycarbonylamino)phenyl group, a 3-hydroxymethyl-5-(2-propenyloxycarbonylamino)phenyl group, a 3-meth- 
oxymethyl-5-(2-propenyloxycarbonylamino)phenyl group, a 3-chloro-5-cyclopropylmethyloxycarbonylaminophenyl 
group, a 3-cyclopropylmethyloxycarbonylamino-5-methylphenyl group, a 3-cyclopropylmethyloxycarbonylamino- 
5-ethylphenyl group, a 3-cyclopropylmethyloxycarbonylamino-5-propylphenyl group, a 3-cyclopropylmethyloxycarbo- 
nylamino-5-isopropylphenyl group, a 3-cyclopropyImethyloxycarbonylamino-5-trifluoromethylphenyl group, a 3-cyclo- 
propylmethyloxycarbonylamino-5-methoxyphenyl group, a 3-cyclopropyImethyloxycarbonylamino-5-ethoxyphenyl 
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group, a 3-cyclopropylmethyloxycarbonylamino-5-hydroxymethylphenyl group, a 3-chloro-5-isobutyloxycarbonylami- 
nophenyl group, a 3-isobutyloxycarbonylamino-5-methylphenyl group, a 3-ethyl-5-isobutyloxycarbonylaminophenyl 
group, a 3-isobutyloxycarbonylamino-5-propylphenyl group, a 3-isobutyloxycarbonylamino-5-isopropylphenyl group, 
a 3-isobutyloxycarbonylarnino-5-trifluoromethylphenyl group, a 3-isobutyloxycarbonylamino-5-methoxyphenyl group, 
a 3-ethoxy-5-isobutyloxycarbonylaminophenyl group, a5-(2-propenyloxycarbonylamino)-2-thienylgroup,a6-(2-prope- 
nyloxycarbonylamino)-2-pyridyl group, a 2-(2-propenyloxycarbonylamino)-4-pyridyl group, a 3-chloro-5-(3-methyl- 

2- butenyloxycarbonylamino)phenyl group, a 3-methoxy-5-(3-methyl-2-butenyloxycaroonylamino)phenyl group, a 

3- methyl-5-(3-methyl-2-butenyloxycarbonylamino)phenyl group, or a 3-(3-methyl-2-butenyloxycarbonylamino)-5-trif- 
luoromethylphenyl group, and among them, preferred is a 3-(2-propenyloxycarbonylamino)phenyl group, a 3-(2-prope- 
nylaminocarbonylamino)phenyl group, a 3-propyloxycarbonylaminophenyl group, a 3-(3-methyl-2-butenyloxycarbo- 
nylamino)phenyl group, a 3-cyclopropylmethyloxycarbonylaminophenyl group, a 3-isobutyloxycarbonylaminophenyl 
group, a 3-methoxy-5-(2-propenyloxycarbonylamino)phenyl group, a 3-ethoxy-5-(2-propenyloxycarbonylamino)phenyl 
group, a 4-fluoro-3-(2-propenyloxycarbonylamino)phenyl group, a 3-fluoro-5-(2-propenyloxycarbonylamino)phenyl 
group, a 3-chloro-5-(2-propenyloxycarbonylamino)phenyl group, a 3-methyl-5-(2-propenyloxycarbonylamino)phenyl 
group, a 3-ethyl-5-(2-propenyloxycarbonylamino)phenyl group, a 3-(2-propenyloxycaifconylamino)-5-propylphenyl 
group, a 3-isopropyl-5-(2-propenyloxycarbonylamino)phenyl group, a 3-(2-propenyloxycarbonylamino)-5-trifluor- 
omethylphenyl group, a 3-methylthio-5-(2-propenyloxycarbonylamino)phenyl group, a 3-hydroxymethyl-5-(2-propeny- 
ioxycarbonylamino)phenyl group, a 3-methoxymethyl-5-(2-propenyloxycarbonylamino)phenyl group, a 3-chloro-5-cy- 
clopropylmethyloxycarboylaminophenyl group, a 3-cyclopropylmethyloxycarbonylamino-5-methylphenyl group, a 3-cy- 
clopropylmethyloxycaroonylamino-5-ethylphenyl group, a 3-cyclopropylmethyloxycarbonylamino-5-propylphenyl 
group, a 3-cyclopropylmethyloxycaroonylamino-5-isopropylphenyl group, a 3-cyclopropylmethyloxycarbonylamino- 
5-trifluormethylphenyl group, a 3-cyclopropylmethyloxycaroonylamino-5-methoxyphenyl group, a 3-cyclopropylmeth- 
yloxycarbonylamino-5-ethoxyphenyl group, a 3-cyclopropylmethyloxycarbonylamino-5-hydroxymethylphenyl group, a 
3-chloro-5-isobutyloxycarbonylaminophenyl group, a 3-isobutyloxycarbonylamino-5-methylphenyl group, a 3-ethyl- 
5-isobutyloxycarbonylaminophenyl group, a3-isobuty!oxycarbonylamino-5-propylphenyl group, a 3-isobutyloxycarbo- 
nylamino-5-isopropytphenyl group, a 3-isobutyloxycarbonylamino-5-trifluoromethylphenyl group, a 3-isobutyloxycarb- 
onylamino-5-methoxyphenyl group, a 3-ethoxy-5-isobutyloxycarbonylaminophenyl group, a 3-chloro-5-(3-methyl- 

2- butenyloxycarbonylamino)phenyl group, a 3-methoxy-5-(3-methyl-2-butenyloxycarbonylamino)phenyl group, a 

3- methyl-5-(3-methyl-2-butenyloxycarbonylamino)phenyl group, or a 3-(3-methyl-2-butenyloxycarbonylamino)-5-trif- 
luoromethylphenyl group. 

[0107] W is an oxygen atom, a sulfur atom, or a group represented by -CHRi- or -NR k -. 

[0108] A compound wherein W is a sulfur atom or a group represented by -CHRi-, is preferred. 

[0109] Each of FU and R k which are the same or different, is a hydrogen atom or a lower alkyl group. 

[0110] As Ri and R k , a hydrogen atom, a methyl group, an ethyl group, a propyl group, an isopropyl group or a butyl 

group is, for example, preferred, and more preferred is, for example, a hydrogen atom. 

[0111] A compound represented by the general formula (l-a): 



[wherein Ar 1aa is an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected from 
the group consisting of a lower alky! group and a group represented by -NR a R b ; each of R a and R b which are the same 
or different, is a hydrogen atom or a lower alkyl group; each of R 1 and R 433 which are the same or different, is a 
hydrogen atom or a lower alkyl group; each of R 2 and R 3 which are the same or different, is a lower alkyl group, or 
both of R 2 and R 3 are bonded to each other to form an alkylene group which may have an oxygen atom or a sulfur 
atom interposed, said alkylene group being a group which may be substituted by one or two lower alkyl groups; Ar 2 * 0 
is an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected from the group 
consisting of a halogen atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy group, a 
group represented by -NR c R d and a group represented by -NR e -CO-NR f R9; R c is a hydrogen atom or a lower alkyl 
group; R d is a hydrogen atom, a lower alkyl group, a group represented by -CO-R h or -SC^-R', or a heterocyclic group 
which may be substituted by a group selected from the group consisting of a halogen atom, a hydroxyl group, a lower 
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alkyl group and a lower alkoxy group; each of R e and R f which are the same or different, is a hydrogen atom or a lower 
alkyl group; R9 is a hydrogen atom, a lower alkyl group, a lower alkenyl group, or an aryl group or an aromatic hete- 
rocyclic group, which may be substituted by a group selected from the group consisting of a halogen atom, a hydroxyl 
group, a lower alkyl group and a lower alkoxy group; R h is a lower alkyl group, a lower alkoxy group, a lower alkoxy- 

5 lower alkyloxy group, a lower alkenyloxy group, a lower alkynyloxy group, or a group represented by -0-(CH 2 ) n -Het; 
R 1 is a lower alkyl group, or a lower alkenyl group; Het is a heterocyclic group; n is an integer of from 1 to 3; W is an 
oxygen atom, a sulfur atom, or a group represented by -CHRl- or -NR k -; and each of Ri and R k which are the same or 
different, is a hydrogen atom, or a lower alkyl group], is included in the compound represented by the general formula (I). 
[0112] Further, the compound of the present invention may have stereoisomers such as optical isomers, diastere- 

10 omers or geometrical isomers, depending upon the form of its substituents. The compound of the present invention 
includes all of such stereoisomers and their mixtures. 

[0113] Now, processes for producing compounds of the present invention will be described. 
[01 1 4] The compound (I) of the present invention can be produced, for example, by the following processes or meth- 
ods shown in Examples. However, the process for producing the compound (I) of the present invention is not limited 
is to such reaction examples. 

Process 1 

[0115] A compound represented by the general formula (I) can be produced by reacting a compound represented 
20 by the general formula (II): 



25 




[ ii ] 



30 

[wherein Ar 1 P is an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected from 
the group consisting of a lower alkyl group, a lower hydroxyalkyl group which may be protected, a lower alkylene group 
and a group represented by -NRapRbP; each of R^ and R b P which are the same or different, is a protecting group for 
an amino group, a hydrogen atom or a lower alkyl group; R 5a is a hydrogen atom, a lower alkanoyl group, atrifluoroacetyl 
35 group or a lower alkoxycarbonyl group; Wp is an oxygen atom, a sulfur atom, or a group represented by -CHFU- or 
-NRkp-; Rkp is a protecting group for an amino group, a hydrogen atom or a lower alkyl group; and R 1 , R 2 , R 3 and Ri 
are as defined above] with a compound represented by the general formula (III): 



40 p4p 

Cm] 

Ar 29 



X 



45 [wherein R*p is a hydrogen atom, or a lower alkyl group which may be substituted by a group selected from the group 
consisting of a lower alkoxycarbonyl group and a group selected from the group consisting of a hydroxyl group, an 
amino group and a carbamoyl group, which may be protected; Ar 2 P is an aryl group or an aromatic heterocyclic group, 
which may be substituted by a group selected from the group consisting of a halogen atom, a lower alkyl group, a lower 
haloalkyl group, a lower alkoxy group, a lower alkylthio group, a lower alkoxy-lower alkyl group, a group represented 

so by -NR°PR d P and a group represented by -NR^-CO-NR^Rsp, as well as a hydroxyl group and a lower hydroxyalkyl 
group, which may be protected; R c p is a protecting group for an amino group, a hydrogen atom, or a lower alkyl group; 
Rdp is a protecting group for an amino group, a hydrogen atom, a lower alkyl group, a group represented by -CO-R h 
or -S0 2 -R', or a heterocyclic group which may be substituted by a group selected from the group consisting of a halogen 
atom, a hydroxyl group which may be protected, a lower alkyl group and a lower alkoxy group; each of R e P and R*P 

55 which are the same or different, is a protecting group for an amino group, a hydrogen atom or a lower alkyl group; R9P 
is a protecting group for an amino group, a hydrogen atom, a lower alkyl group, a lower alkenyl group, or an aryl group 
or an aromatic heterocyclic group, which may be substituted by a group selected from the group consisting of a halogen 
atom, a hydroxyl group which may be protected, a lower alkyl group and a lower alkoxy group; Z is a leaving group; 
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and R h and R' are as defined above] to obtain a compound represented by the general formula (IV): 




Civ] 



[wherein Ar 1 P, Ar 2 ?, R 1 , R 2 , R 3 , R 4 p, R 53 and WP are as defined above], and if necessary, removing any protecting group. 
[0116] As the leaving group represented by Z, a halogen atom such as a chlorine atom, a bromine atom or an iodine 
atom, an organic sulfonyl group such as a methanesulfonyl group, an ethanesulfonyl group or a benzenesulfonyl group, 
or an organic sulfonyloxy group such as a methanesulfonyloxy group, a trifluoromethanesulfonyloxy group or a p- 
toluenesulfonyloxy group, may, for example, be mentioned. 

[0117] In the above reaction, when an amino group (or an imino group), a hydroxy! group or the like, which is not 
involved in the reaction, is present in the reactants, it is preferred that such an amino group (or an imino group) or a 
hydroxyl group, may suitably be protected by a protecting group for an amino group or by a protecting group for a 
hydroxy! group, then, the reaction is carried out, and such a protecting group is removed after the reaction. 
[0118] Further, it is particularly preferred to use a compound wherein R 5a is a lower alkanoyl group, a trifluoroacetyl 
group or a lower alkoxycarbonyl group for the reaction and to remove such a protecting group after the reaction. 
[0119] As the protecting group for an amino group, an aralkyl group such as a benzyl group, a p-methoxybenzyl 
group, a 3,4-dimethoxybenzyl group, an o-nitrobenzyl group, ap-nitrobenzyl group, a benzhydryl group oratrltyl group; 
a lower alkanoyl group such as a formyl group, an acetyl group, a propionyl group, a butyryl group or a pivaloyl group; 
a benzoyl group; an arylalkanoyl group such as a phenylacetyl group or a phenoxyacetyl group; a lower alkoxycarbonyl 
group such as a methoxycarbonyl group, an ethoxycarbonyl group, a propyloxycarbonyl group oratert-butoxycarbonyl 
group; an aralkyloxycarbonyl group such as a benzyloxycarbonyl group, a p-nitrobenzyloxycarbonyl group or a phenety- 
loxycarbonyl group; a lower alkylsilyl group such as a trimethylsilyl group or a tert-butyldimethylsilyl group; a phthaloyi 
group, for example, having R^ and R*, or R f P and R9P, put together; or an aralkylidene group such as a benzylidene 
group, a p-chlorobenzylidene group or an o-nitrobenzy!idene group, may, for example, be mentioned, and an acetyl 
group, a pivaloyl group, a benzoyl group, an ethoxycarbonyl group or a tert-butoxycarbonyl group is, for example, 
particularly preferred. 

[0120] As the protecting group for a hydroxyl group, a lower alkylsilyl group such as a trimethylsilyl group or a tert- 
butyldimethylsilyl group; a lower alkoxymethyl group such as a methoxymethyl group or a 2-methoxyethoxymethyl 
group; a tetrahydropyranyl group; a trimethylsilylethoxymethyl group; an aralkyl group such as a benzyl group, a p- 
methoxybenzyl group, a 2,3-dimethoxybenzyl group, an o-nitrobenzyl group, a p-nitrobenzyl group or a trityl group; or 
an acyl group such as a formyl group or an acetyl group, may, for example, be mentioned, and a methoxymethyl group, 
a tetrahydropyranyl group, a trityl group, a trimethylsilylethoxymethyl group, a tert-butyldimethylsilyl group or an acetyl 
group is, for example, particularly preferred. 

[0121] The reaction of the compound represented by the general formula (II) with the compound represented by the 
general formula (III) is conducted usually by using both of the compounds (II) and (III) in equimolar amounts or either 
one of them in a small excess molar amount and usually in an inert solvent which does not adversely affect the reaction. 
[0122] As such an inert solvent, an ether such as tetrahydrofuran or dioxane, a halogenated hydrocarbon such as 
methylene chloride or chloroform, or an aprotic polar solvent such as dimethylformamide, N,N-dimethylacetamide or 
acetonitrile, is, for example, preferred. 

[0123] Further, the above reaction is preferably carried out in the presence of a base, and as such a base, in a case 
where R 5a is a hydrogen atom, an organic base such as triethylamine, diisopropylethylamine, pyridine or 4-dimethyl- 
aminopyridine, or an inorganic base such as sodium hydroxide, sodium carbonate, potassium carbonate or sodium 
hydrogen carbonate, is, for example, preferred, and in a case where R 5a is a lower alkanoyl group, a trifluoroacetyl 
group or a lower alkoxycarbonyl group, a strong base such as sodium hydride or lithium diisopropylamide, is, for ex- 
ample, preferred. 

[0124] The amount of the base is 1 mol or an excess molar amount, preferably from 1 to 2 mols, per mol of the 
compound represented by the general formula (II). 

[0125] The reaction temperature is usually from -78°C to 1 00°C, preferably from 0°C to 70°C. 
[0126] The reaction time is usually from 5 minutes to 7 days, preferably from 30 minutes to 24 hours. 
[0127] After completion of the reaction, conventional treatment is carried out to obtain a crude product of the com- 
pound represented by the general formula (IV). The compound represented by the general formula (IV) thus obtained, 
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may or may not be purified in accordance with a conventional method, and if necessary, reactions for removing pro- 
tecting groups for an amino group and a hydroxy! group as well as protecting groups in a case where R 5a is a lower 
alkanoyl group, a trifiuoroacetyl group or a lower alkoxycarbonyl group, may be carried out in a proper combination to 
obtain a compound of the general formula (I). 

[0128] Removal of protecting groups may vary depending upon their types, but can be conducted in accordance with 
the methods disclosed in a literature [Protective Groups in Organic Synthesis, T. W. Greene, John Wiley & Sons (1 981 )] 
or methods similar thereto, for example by solvolysis employing an acid or a base, i.e. a method of reacting from 0.01 
mol to a large excess amount of an acid, preferably trifluoroacetic acid, formic acid, hydrochloric acid or the like, or 
from an equimolar amount to a large excess amount of a base, preferably potassium hydroxide, calcium hydroxide or 
the like; by chemical reduction employing a metal hydride complex or the like, or by catalytic reduction employing a 
palladium-carbon catalyst, a Raney nickel catalyst or the like. 

Process 2 

[0129] A compound represented by the general formula (1-1): 




ci-i ] 



[wherein W 1 is an oxygen atom, a sulfur atom or a group represented by -NR*-; and Ar 1 , Ar 2 , R 1 , R 2 , R 3 , R 4 and R k 
are as defined above] can be produced by reacting a compound represented by the general formula (V): 

Ar 1p -W 1a -H (V) 

[wherein W 1a is an oxygen atom, a sulfur atom or a group represented by -NR ka -; R ka is a hydrogen atom, a lower alkyl 
group, a lower alkanoyl group, a trifiuoroacetyl group or a lower alkoxycarbonyl group; Ar 1 P is as defined above] with 
a compound represented by the general formula (VI): 




[VI] 



[wherein R 5 p is a protecting group for an amino group, or a hydrogen atom; and Ar 2 P, R 1 , R 2 , R 3 , R 4 p and Z are as 
defined above] to obtain a compound represented by the general formula (VII): 




[ vii ] 
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[wherein Ar 1 P, Ar 2 ?, R 1 , R 2 , R 3 R 4 p, R^ and W 1a are as defined above], and if necessary, removing any protecting 
group. 

[0130] Process 2 is a process for producing a compound represented by the general formula (I) of the present in- 
vention, wherein W is an oxygen atom, a sulfur atom or a group represented by -NR k - f i.e. a compound represented 

5 by the general formula (1-1 ). 

[0131] The reaction of the compound represented by the general formula (V) with the compound represented by the 
general formula (VI) is carried out usually in an inert solvent which does not adversely affect the reaction, using both 
of the compounds (V) and (VI) in equimolar amounts or either one of them in a small excess molar amount. Further, 
this reaction may be carried out in the presence of a base in order to let the reaction proceed smoothly. 

10 [0132] As such an inert solvent, an ether such as tetrahydrofuran or dioxane, a halogenated hydrocarbon such as 
methylene chloride or chloroform, an aromatic hydrocarbon such as benzene or toluene or an aprotic polar solvent 
such as dimethylformamide, N,N-dimethylacetamide or acetonitrile, is preferred. 

[0133] As the base, an inorganic salt such as sodium hydride, sodium hydroxide, potassium hydroxide, sodium car- 
bonate, potassium carbonate or sodium hydrogen carbonate or an organic base such as pyridine, 4-dimethylaminopy- 

15 ridine, triethylamine or diisopropylethylamine, is preferred, and such a base is used usually in an equal molar or excess 
molar amount, preferably from 1 to 5 mols, per mol of the compound (V) or the compound (VI). 
[0134] The reaction temperature is usually from -70 to 1 00°C, preferably from -20°C to 50°C. 
[0135] The reaction time is usually from 5 minutes to 7 days, preferably from 1 to 24 hours. 
[0136] After completion of the reaction, conventional treatment may be carried out as it is when no protecting group 

20 is present in the product, or after removing any protecting group, when such a protecting group is present in the product, 
to obtain a compound of the general formula (1-1). 

[0137] For removal of protecting groups and post treatment, etc., the methods described in the above Process 1 can 
be applied as they are. 

25 Process 3 

[0138] A compound represented by the general formula (I-2): 



30 



35 



45 



50 



55 




[1-2] 



[wherein Ar 1 , Ar 2 , R 1 , R 2 R 3 , R 4 and Ri are as defined above] can be obtained by reacting a compound represented 
40 by the general formula (VIII): 

Ar lp — CH — T 

I . [ VIII ] 



[wherein T is a triphenylphosphonio group, a dimethoxyphosphoryl group or a diethoxyphosphoryl group; and Ar 1 P and 
Ri are as defined above] with a compound represented by the general formula (IX): 




[ix ] 
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[wherein Ar 2 P, R 1 , R 2 , R 3 , R*p and R 5 p are as def ined above] to obtain a compound represented by the general formula 



[wherein Ar 1 P, Ar 2 ?, R 1 , R 2 , R 3 , R*p, R 5 p and Ri are as defined above], then reducing the compound (X), and if necessary, 

15 removing any protecting group. 

[0139] Process 3 is a process for producing a compound represented by the general formula (I) of the present in- 
vention, wherein W is a group represented by -CHRi-, i.e. a compound represented by the general formula (I-2). 
[0140] The reaction of the compound represented by the general formula (VIII) with the compound represented by 
the genera! formula (IX), is carried out usually by using both in equimolar amounts or either one of them in a small 

20 excess molar amount. 

[0141] The reaction is carried out usually in an inert solvent, and as such an inert solvent, an ether such as ethyl 
ether, tetrahydrofuran or dioxane, an aromatic hydrocarbon such as benzene, toluene, chlorobenzene or xylene, an 
aprotic polar solvent such as dimethylformamide, ethyl acetate, hexamethylphosphoric triamide, or a mixed solvent 
thereof, may, for example, be mentioned. 
25 [0142] The reaction temperature is usually from -100°C to the boiling point of the solvent used for the reaction, 
preferably from -70°C to 50°C. 

[0143] The reaction time is usually from 5 minutes to 7 days, preferably from 10 minutes to 24 hours. 
[0144] Further, the above reaction is preferably carried out in the presence of a base, and as such a base, sodium 
hydride, n-butyl lithium, sodium methoxide, potassium tert-butoxide, sodium hydroxide or potassium hydroxide may, 
30 for example, be mentioned. 

[0145] The amount of the base is from 1 mol to an excess mol, preferably from 1 to5mols, per mol of the compound 
represented by the general formula (VIII). 

[0146] Then, the reaction for reducing the compound (X) obtained by the above process, is preferably carried out 
by catalytic reduction employing a palladium-carbon catalyst, a Raney nickel catalyst or a platinum catalyst, usually in 
35 an inert solvent. 

[0147] As the inert solvent, an alcohol such as methanol, ethanol or propanol, or acetic acid, may, for example, be 
mentioned. 

[0148] The reaction temperature is usually from -20°C to 100°C, preferably from 0°C to room temperature. 
[0149] The reaction time is usually from 5 minutes to 7 days, preferably from 10 minutes to 24 hours. 
40 [0150] The hydrogen pressure in the catalytic reduction reaction is usually preferably from atmospheric pressure to 
5 atm, and the amount of the catalyst is usually from 0.01 to 1 mol, preferably from 0.05 to 0.2 mol, per mol of the 
starting material compound (X). 

[0151] After completion of the reaction, conventional treatment is carried out as it is when no protecting group is 
present in the product, or after removing any protecting group, when such a protecting group is present in the product, 
45 to obtain a compound of the general formula (I-2). 

[0152] For removal of protecting groups and post treatment, etc., the methods described in the above Process 1 can 
be applied as they are. 



(X): 



10 



5 





Process 4 



50 



[0153] A compound represented by the general formula (I-2): 



55 
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C 1-2 ] 



[wherein Ar 1 , Ar 2 , R 1 , R 2 , R 3 , R 4 and RJ are as defined above] can be obtained by reacting a compound represented 
by the general formula (XI) : 

Ar lp — C=0 

I , [ X. ] 

[wherein Ar 1 P and Ri are as defined above] with a compound represented by the general formula (XII): 




Ar 2 * 



I XII ] 



[wherein A^p, R 1 , R 2 , R 3 , R*p, R* and T are as defined above] to obtain a compound represented by the general 
formula (X): 




R 4p 

N^N^Ar 2 " 



CX] 



[wherein Ar 1 P, Ar^, R 1 , R 2 , R 3 , R^, R 5 p and Ri are as defined above], then reducing the compound (X), and if necessary, 
removing any protecting group, 

[0154] Like the above Process 3, Process 4 is a process for producing a compound represented by the general 
formula (I) of the present invention, wherein W is a group represented by -CHRJ-, i.e. a compound represented by the 
general formula (I-2). 

[0155] Process 4 is equal to a reaction wherein the compounds (VIII) and (IX) as the starting compounds in Process 
3 are replaced by the compounds (XII) and (XI), respectively. Accordingly, the reaction methods and conditions, etc., 
may all be in accordance with Process 3. 

Process 5 

[0156] A compound represented by the general formula (I -3): 
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[wherein Ar 2a is an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected from 
the group consisting of a halogen atom, a hydroxy! group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy 
group, a lower alkylthio group, a lower hydroxyalkyl group and a lower alkoxy-lower alkyl group; and Ar 1 , R 1 , R 2 , R 3 , 
R 4 , R c , R m and W are as defined above] can be obtained by reacting a compound represented by the general formula 
(XIII): 



Ari p 



W p - 




Ar 2ai> 



R ca 

I 

NH 



[ xm ] 



[wherein Ar 2 ^ is an aryl group or an aromatic heterocyclic group, which may be substituted by a group selected from 
the group consisting of a halogen atom, a lower alkyl group, a lower haloalkyl group, a lower alkoxy group, a lower 
alkylthio group and a lower alkoxy-lower alkyl group, as well as a hydroxyl group and a lower hydroxyalkyl group, which 
may be protected; R M is a hydrogen atom, a lower alkyl group, a lower alkanoyl group, a trifluoroacetyl group or a 
lower alkoxycarbonyl group; and Ar 1 P, R 1 , R 2 , R 3 , R 4 p, R 5 p and Wp are as defined above] with a compound represented 
by the general formula (XIV): 



X-COOR m (XIV) 

[wherein R m is a lower alkyl group, a lower alkenyl group, a lower alkynyl group or a group represented by -0-(CH 2 ) n - 
Het; X is a halogen atom or a group represented by R m O-; and Het and n are as defined above] to obtain a compound 
represented by the general formula (XV): 




Ar 2ap 



R" 

N-COOR m t xv 3 



[wherein Ar 1 P, Ar 2 ^, R 1 , R 2 , R 3 , R 4 ?, R 5 p, R 03 , R m and WP are as defined above], and if necessary, removing any 
protecting group. 

[0157] Process 5 is a process for producing a compound represented by the general formula (I) of the present in- 
vention, wherein Ar 2 is an aryl group or an aromatic heterocyclic group, which has a group represented by -NR c -COOR m 
(wherein R c and R m are as defined above) and which may be substituted by a group selected from the group consisting 
of a halogen atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy group, a lower alkylthio 
group, a lower hydroxyalkyl group and a lower alkoxy-lower alkyl group, i.e. a compound represented by the general 
formula (I-3). 

[0158] The reaction of the compound represented by the general formula (XIII) with the compound represented by 
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the general formula (XIV) is carried out usually by using the compound represented by the general formula (XIV) in an 
amount of from 1 mol to an excess mol, preferably from 1 to 2 mols, per mol of the compound represented by the 
general formula (XIII). 

[0159] The reaction is carried out usually in an inert solvent, and as such an inert solvent, methylene chloride, chlo- 
roform, tetrahydrofuran, ethyl ether, benzene, toluene, dimethylformamide or a mixed solvent thereof, is for example 
preferred. 

[0160] The reaction temperature is usually from -78°C to 100°C, preferably from -20°C to 50°C. 
[0161] The reaction time is usually from 5 minutes to 7 days, preferably from 30 minutes to 24 hours. 
[0162] Further, the above reaction is preferably carried out in the presence of a base, and as such a base, in a case 
where R 03 is a hydrogen atom or a lower alkyl group, an organic base such as triethylamine, diisopropylamine, pyridine 
or 4-dimethylaminopyridine, or an inorganic base such as sodium hydroxide, sodium carbonate, potassium carbonate 
or sodium hydrogen carbonate, is preferred, and in the case where R ca is a lower alkanoyl group, a trifluoroacetyl group 
or a lower alkoxycarbonyl group, a strong base such as sodium hydride or lithium diisopropylamide is, for example, 
preferred. 

[0163] The amount of the base is usually from 1 mol to an excess mol, preferably from 1 to 2 mols, per mol of the 
compound represented by the general formula (XIII). 

[0164] Further, in a case where R 03 is a lower alkanoyl group, a trifluoroacetyl group or a lower alkoxycarbonyl group, 
the reaction may be carried out in a two phase system comprising water and a solvent immiscible with water, such as 
ether, benzene or toluene, by using an inorganic base such as sodium hydroxide, potassium hydroxide, sodium car- 
bonate or potassium carbonate and using a phase transfer catalyst such as tetrabutylammonium hydrogen sulfate. 
[0165] After completion of the reaction, conventional treatment is carried out as it is when no protecting group is 
present in the product, or after removing a protecting group, when a protecting group for a hydroxyl group or an amino 
group, or a protecting group such as a lower alkanoyl group, a trifluoroacetyl group or a lower alkoxycarbonyl group 
as R ca , is present in the product, to obtain a compound of the general formula (I-3). 

[0166] Such a protecting group can be removed usually by a conventional method well known in the field of the 
organic chemistry, such as a method of reacting from 0.01 mol to a large excess amount of an acid or from an equimolar 
amount to a large excess amount of a base. 

[0167] As such an acid, trifluoroacetic acid, formic acid or hydrochloric acid may, for example, be preferred, and as 
the base, potassium hydroxide or calcium hydroxide may, for example, be preferred. 



Process 6 



[0168] A compound represented by the general formula (I-3): 



Ar 



W — 




R e 
I 

N - COOR m 



[1-3 ] 



[wherein Ar 1 , Ar 23 , R 1 , R 2 , R 3 , R 4 , R c , R m and W are as defined above] can be obtained by reacting a compound 
represented by the general formula (XIII): 




[wherein Ar 1 P, Ar 2a P, R 1 , R 2 , R 3 , R*p, R5p, R ca and Wp are as defined above] with a compound represented by the 
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general formula (XVI): 



10 



15 



30 



35 



40 



45 



50 



55 



X 1 -CO-X 2 (XVI) 



[wherein X 1 and X 2 which are the same or different, is a halogen atom, a 1 -imidazolyl group or a phenoxy group which 
may be substituted by a halogen atom or a nitro group] to obtain a compound represented by the general formula (XVII): 




[ XVII ] 



[wherein Ar 1 P, Ar 2a P, R 1 , R 2 , R 3 , R 5 p, R 0 * WP and X 1 are as defined above], then reacting the compound (XVII) 
20 with a compound represented by the general formula (XVIII): 

R m OH (XVIII) 
25 [wherein R m is as defined above] to obtain a compound represented by the general formula (XV): 




[ xv ] 



[wherein Ar 1 P, Ar 2 ^, R 1 , R 2 , R 3 , R*p, R 5 p, R 03 , R m and WP are as defined above], and if necessary, removing any 
protecting group. 

[0169] Like the above Process 5, Process 6 is a process for producing a compound represented by the general 
formula (I) of the present invention, wherein Ar 2 is an aryl group or an aromatic heterocyclic group, which has a group 
represented by -NR c -COOR m (wherein R c and R m are as defined above) and which may be substituted by a group 
selected from the group consisting of a halogen atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, 
a lower alkoxy group, a lower alkylthio group, a lower hydroxyalkyl group and a lower alkoxy-lower alkyl group, i.e. a 
compound represented by the general formula (I-3). 

[0170] The reaction of the compound represented by the general formula (XIII) with the compound represented by 
the general formula (XVI), can be carried out substantially in the same manner as the reaction of the compound rep- 
resented by the general formula (XIII) with the compound represented by the general formula (XIV) in the above Process 

5. 

[0171] The reaction of the compound represented by the general formula (XVII) with the compound represented by 
the general formula (XVIII) is carried out by isolating or without isolating the compound represented by the general 
formula (XVII) obtained by the above-mentioned reaction and usually by using the compound represented by the gen- 
eral formula (XVIII) in an amount of from 1 mol to a large excess molar amount, preferably from 1 to a large excess 
molar amount of at least 5 mols, per mo! of the compound (XVII). 

[0172] The reaction is carried out usually in an inert solvent, or using the compound represented by the general 

formula (XVIII) as the solvent and the reactant, and as such an inert solvent, methylene chloride, chloroform, tetrahy- 

drofuran, dimethylformamide or a mixed solvent thereof, is, for example, preferred. 

[0173] The reaction temperature is usually from -30°C to 200°C, preferably from -20°C to 1 00°C. 

[0174] The reaction time is usually from 5 minutes to 7 days, preferably from 30 minutes to 24 hours. 
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[0175] Further, the above reaction is preferably carried out in the presence of a base, and as such a base, sodium 
hydride, lithium hydride, a sodium alkoxide of the alcohol (XVIII) used as the starting material, sodium hydroxide, 
sodium carbonate, triethylamine, diisopropylethylamine, pyridine or 4-dimethylaminopyridine is, for example, preferred. 
[0176] The amount of the base is from 1 mol to an excess mol, preferably from 1 to 5 mols, permol of the compound 
5 represented by the general formula (XVII), 

[0177] After completion of the reaction, conventional treatment may be carried out as it is in a case where no pro- 
tecting group is present in the product, or after removing any protecting group, when such a protecting group is present 
in the product, to obtain a compound of the general formula (I-3). 

[01 78] For removal of protecting groups and post treatment, etc. , the methods described in the above Process 5 can 
10 be applied as they are. 

Process 7 



15 



25 



[0179] A compound represented by the general formula (I-4): 




R e 



N - CONR'R* 



tog C 1-4 3 



[wherein Ar 1 , Ar 2a , R 1 , R 2 , R 3 , R 4 , R e , R f , R9 and W are as defined above] can be obtained by reacting a compound 
represented by the general formula (XVI!') : 



30 



35 




[wherein H** is a hydrogen atom, a lower alkyl group, a lower alkanoyl group, a trifluoroacetyl group or a lower alkox- 
40 ycarbonyl group; and Ar 1 P, Ar 2a P, R 1 , R 2 , R 3 , R^, RSp, WP and X 1 are as defined above] with a compound represented 
by the general formula (XIX): 

R'R^NH (XIX) 

45 

[wherein R9P* is a hydrogen atom, a lower alkyl group, a lower alkenyl group, or an aryl group or an aromatic heterocyclic 
group, which may be substituted by a group selected from the group consisting of a halogen atom, a hydroxy! group 
which may be protected, a lower alkyl group and a lower alkoxy group; and R f is as defined above] to obtain a compound 
represented by the general formula (XX): 

50 



55 
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45 



50 



55 




R ea 

N-CONR^ 3 [ xx ] 



10 

[wherein Ar 1 P, Ar 2 ^, R 1 , R 2 , R 3 , R*p, R 5 ?, R ea , R f , R9P a and WP are as defined above], and if necessary, removing any 
protecting group. 

[0180] Process 7 is a process for producing a compound represented by the genera! formula (I) of the present in- 
vention, wherein Ar 2 is an aryl group or an aromatic heterocyclic group, which has a group represented by 
15 -NR e -CO-NR f R9 (wherein R e , R f and R9 are as defined above) and which may be substituted by a group selected from 
the group consisting of a halogen atom, a hydroxy! group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy 
group, a lower alkylthio group, a lower hydroxyalkyi group and a lower alkoxy-lower alkyl group, i.e. a compound 
represented by the general formula (I -4). 

[0181] The reaction of the compound represented by the general formula (XVII') with the compound represented by 
20 the general formula (XIX) is carried out usually by using the compound represented by the general formula (XIX) in an 
amount of from 1 mol to a large excess mol, preferably from 1 to 10 mols, per mol of the compound represented by 
the general formula (XVII'). 

[0182] The reaction is carried out usually in an inert solvent, and as such an inert solvent, methylene chloride, tet- 

rahydrofuran, dimethylformamide is, for example, preferred. 
25 [0183] The reaction temperature is usually from -30°C to 1 00°C, preferably from -20°C to 50°C. 

[0184] The reaction time is usually from 5 minutes to 7 days, preferably from 30 minutes to 24 hours. 

[0185] Further, the above reaction can be carried out in the presence of a base to let the reaction proceed smoothly, 

and as such a base, an inorganic base such as sodium hydride, lithium diisopropylamide, sodium hydroxide, sodium 

carbonate or potassium carbonate, or an organic base such as triethylamine, diisopropylethylamine, pyridine or 
30 4-dimethylaminopyridine, is, for example, preferred. 

[0186] The amount of the base is from 1 mol to an excess mol, preferably from 1 to 1 0 mols, per mol of the compound 

represented by the general formula (XVII'). 

[0187] Further, it is possible to use a large excess amount of the amine (XIX) as the starting material instead of said 
base. 

35 [0188] After completion of the reaction, conventional treatment is carried out as it is, when no protecting group is 
present in the product, or after removing a protecting group, when a protecting group for a hydroxyl group or an amino 
group, or a protecting group such as a lower alkanoyl group, a trifluoroacetyl group or a lower alkoxycarbonyl group 
as R ea , is present in the product, to obtain a compound of the general formula (I-4). 

[0189] For removal of the protecting groups and post treatment, etc., the methods described in the above Process 
40 5 can be applied as they are. 

Process 8 



[0190] A compound represented by the general formula (I-5): 




R 4 f fT _ 

Jk A j.-''N-CONHR» CI 53 



N-^Ar 
H 



[wherein Ar 1 , Ar 2a , R 1 , R 2 , R 3 , R 4 , R e , R9 a and W are as defined above] can be obtained by reacting a compound 
represented by the general formula (XXI): 
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15 




[ XXI ] 



10 [wherein Ar 1 P, Ar 2a P, R 1 , R 2 , R 3 , R4p, R5p, R e and WP are as defined above] with a compound represented by the 
general formula (XXII): 



>gap 



NCO (XXII) 



20 



[wherein R9*p is a lower alkyl group, a lower alkenyl group, or an aryl group or an aromatic heterocyclic group, which 
may be substituted by a group selected from the group consisting of a halogen atom, a hydroxy! group which may be 
protected, a lower alkyl group and a lower alkoxy group] to obtain a compound represented by the general formula 
(XXIII): 




25 . fT^i I 



N-C0NHR gap C xxm ] 



30 

[wherein Ar 1 P, Ar 2 ^, R 1 , R 2 R 3 , R^, R 5 p, R e , R9*p and WP are as defined above], and if necessary, removing any 
protecting group. 

[0191] Process 8 is a process for producing a compound represented by the general formula (I) of the present 
invention, wherein Ar 2 is an aryl group or an aromatic heterocyclic group, which has a group represented by 
35 -NR e -CO-NHR9a (wherein Re and R9 a are as defined above) and which may be substituted by a group selected from 
the group consisting of a halogen atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy 
group, a lower alkylthio group, a lower hydroxyalkyl group and a lower alkoxy-lower alkyl group, i.e. a compound 
represented by the general formula (I-5). 

[0192] The reaction of the compound represented by the general formula (XXI) with the compound represented by 
40 the general formula (XXII) is carried out usually by using the compound represented by the general formula (XXII) in 
an amount of from 1 mol to an excess mol, preferably from 1 to 2 mols, per mol of the compound (XXI). 
[0193] The reaction is carried out usually in an inert solvent, and as such an Inert solvent, methylene chloride, chlo- 
roform, tetrahydrofuran, benzene, dimethylformamide or a mixed solvent thereof, is, for example, preferred. 
[0194] The reaction temperature is usually from -78°C to 1 00°C, preferably from -20°C to 50°C. 
45 [0195] The reaction time is usually from 5 minutes to 7 days, preferably from 30 minutes to 24 hours. 

[01 96] Further, the above reaction can be carried out in the presence of a base to let the reaction proceed smoothly, 
and as such a base, an organic base such astriethylamine, diisopropylethylamine, pyridine or 4-dimethylaminopyridine, 
is preferred. 

[0197] The amount of the base is from a catalytic amount to an excess mol, per mol of the compound represented 
50 by the general formula (XXI). 

[0198] After completion of the reaction, conventional treatment is carried out as it is when no protecting group is 
present in the product, or after removing any protecting group, when such a protecting group is present in the product, 
to obtain a compound of the general formula (I-5). 

[0199] For removal of the protecting groups and post treatment, etc., the methods described in the above Process 
55 5 can be applied as they are. 
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Process 9 

[0200] A compound represented by the general formula (I-6): 




N ^L N X Ar2 a^N-CONR^ C 1 6 ^ 
H 



[wherein Ar 1 , Ar 2a , R 1 , R 2 , R 3 , R 4 , R e , R ,a , R9» and W are as defined above] can be obtained by reacting a compound 
represented by the general formula (XIII'): 




R 63 

R 4p | 

Ari! J 1 1 , .NH [XIIT ] 

R 1 R Sp 

[wherein Ar 1 P, Ar 2 "*, R 1 , R 2 , R 3 , R 4 ?, R 5 p, R 63 and WP are as defined above] with a compound represented by the 
general formula (XXIV): 



/N-CO-X [ XXIV ] 

[wherein R fa is a lower alkyl group; and R9 a P and X are as defined above] to obtain a compound represented by the 
general formula (XXV): 




R ea 

N-CONR fa R* ap E XXV 3 



[wherein Ar 1 P, Ar 2 ^, R 1 , R 2 , R 3 , R 4 p, R 5 p, R ea , R fa , and WP are as defined above], and if necessary, removing 
any protecting group. 

[0201] Process 9 is a process for producing a compound represented by the general formula (I) of the present in- 
vention, wherein Ar 2 is an aryl group or an aromatic heterocyclic group, which has a group represented by 
-NR e -CO-NR fa R9 a (wherein R e . R fa and R9* are as defined above) and which may be substituted by a group selected 
from the group consisting of a halogen atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, a lower 
alkoxy group, a lower alkylthio group, a lower hydroxyalkyl group and a lower alkoxy-lower alkyl group, i.e. a compound 
represented by the general formula (I-6). 

[0202] The reaction of the compound represented by the general formula (XIIT) with the compound represented by 
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the general formula (XXIV) can be carried out substantially in the same manner as the reaction of the compound 
represented by the general formula (XIII) with the compound represented by the general formula (XIV) in the above 
Process 5. 

[0203] After completion of the reaction, conventional treatment is carried out as it is, when no protecting group is 
present in the product, or after removing any protecting group, when such a protecting group is present in the product, 
to obtain a compound of the general formula (I-6). 

[0204] For removal of the protecting groups and post treatment, etc., the methods described in the above Process 
5 can be applied as they are. 



Process 10 



[0205] A compound represented by the general formula (I-7) : 




[wherein Ar 1 , Ar 2 * R 1 , R 2 , R 3 , R 4 , R c , R' and W are as defined above] can be obtained by reacting a compound 
represented by the general formula (XIII): 



Ar* p 




Ar 2ap 



R ca 
I 

NH 



C xm ] 



[wherein Ar 1 P, Ar 2a P, R 1 , R 2 R 3 , R 4 p, RSp, R ca and Wp are as defined above] with a compound represented by the 
general formula (XXVI): 



R'-S0 2 -X 



(XXVI) 



[wherein R 1 and X are as defined above] to obtain a compound represented by the general formula (XXVII): 




[ xxvii ] 



[wherein Ar 1 P, Ar 2a P, R 1 , R 2 , R 3 , R*p, R 5 p, R 03 , R 1 and WP are as defined above], and if necessary, removing any 
protecting group. 

[0206] Process 10 is a process for producing a compound represented by the general formula (I) of the present 
invention, wherein Ar 2 is an aryl group or an aromatic heterocyclic group, which has a group represented by -NR c -S0 2 - 
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R 1 (wherein R c and R' are as defined above) and which may be substituted by a group selected from the group consisting 
of a halogen atom, a hydroxy! group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy group, a lower alkylthio 
group, a lower hydroxyalkyl group and a lower alkoxy-lower alkyl group, i.e. a compound represented by the general 
formula (1-7). 

[0207] The reaction of the compound represented by the general formula (XIII) with the compound represented by 
the general formula (XXVI) can be carried out substantially in the same manner as the reaction of the compound 
represented by the general formula (XIII) with the compound represented by the general formula (XIV) in the above 
Process 5. 

[0208] After completion of the reaction, conventional treatment may be carried out as it is, when no protecting group 
is present in the product, or after removing any protecting group, when such a protecting group is present in the product, 
to obtain a compound of the general formula (1-7). 

[0209] For removal of the protecting groups and post treatment, etc., the methods described in the above Process 
5 can be applied as they are. 

Process 11 

[0210] A compound represented by the general formula (1-3-1 ): 




Ar* J| A I ^ NHCOOR 1 " L 1-3-1] 

A> 

[wherein Ar 1 , Ar 2a , R 1 , R 2 , R 3 , R 4 , R m and W are as defined above] can be obtained by reacting a carboxylic acid 
represented by the general formula (XXVIII): 




cooh t xxvm 3 



[wherein Ar 1 P, Ar 2 ^, R 1 , R 2 , R 3 , R4P, R 5 p and WP are as defined above] or its reactive derivative, with diphenylphos- 
phoryl azide or sodium azide, followed by heat treatment to obtain a compound represented by the general formula 
(XXIX): 




NCO E XXIX ] 



[wherein Ar 1 P, Ar 2a P, R 1 , R 2 R 3 R4p, R 5 p and WP are as defined above], then reacting the compound (XXIX) with a 
compound represented by the general formula (XVIII): 

R m OH (XVIII) 
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[wherein R m is as defined above] to obtain a compound represented by the general formula (XV-1): 



10 




NHCOOR m C XV - 1 ] 



[wherein Ar 1 P, Ar 2 ^, R 1 , R 2 , R 3 , R 4 p, R 5 p, R m and WP are as defined above], and if necessary, removing any protecting 
group. 

15 [0211] Process 11 is a process for producing a compound represented by the general formula (I) of the present 
invention, wherein Ar 2 is an aryl group or an aromatic heterocyclic group, which has a group represented by -NHCOOR m 
(wherein R m is as defined above) and which may be substituted by a group selected from the group consisting of a 
halogen atom, a hydroxyl group, a lower alkyl group, a lower haloalkyl group, a lower alkoxy group, a lower alkylthio 
group, a lower hydroxyalkyl group and a lower alkoxy-lower alkyl group, i.e. a compound represented by the general 

20 formula (1-3-1). 

[0212] As the reactive derivative of the carboxylic acid represented by the general formula (XXVIII), an acid halide, 
a mixed acid anhydride, an active ester or an active amide may, for example, be employed. 

[0213] The acid halide of the compound of the general formula (XXVIII) can be obtained by reacting the carboxylic 
acid of the formula (XXVIII) with a halogenating agent in accordance with a conventional method. As the halogenating 
25 agent, thionyl chloride, phosphorus trichloride, phosphorus pentachloride, phosphorus oxychloride, phosphorus tribro- 
mide, oxalyl chloride or phosgene may, for example, be used. 

[0214] The mixed acid anhydride of the compound of the general formula (XVI 1 1) can be obtained by reacting the 
carboxylic acid of the general formula (XXVI 1 1) with e.g. an alkyl chlorocarbonate such as ethyl chlorocarbonate or an 
aliphatic carboxylic chloride such as acetyl chloride, in accordance with a conventional method. 

30 [0215] The active ester of the compound of the general formula (XXVIII) can be obtained by reacting the carboxylic 
acid of the general formula (XXVIII) with an N-hydroxy compound such as N-hydroxysuccinimide, N-hydroxyphthalimide 
or 1-hydroxybenzotriazole, or a phenol compound such as 4-nitrophenoI, 2,4-dinitrophenol, 2,4,5-trichlorophenol or 
pentachlorophenol, in the presence of a condensing agent such as N.N'-dicyclohexylcarbodiimide or 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide, in accordance with a conventional method. 

35 [0216] The active amide of the compound of the general formula (XXVIII) can be obtained by reacting the carboxylic 
acid of the general formula (XXVIII) with e.g. I.V-carbonyldiimidazole of 1,1 , -carbonylbis(2-methylimidazole) in ac- 
cordance with a conventional method. 

[0217] The reaction of the reactive derivative of the carboxylic acid represented by the general formula (XXVIII) with 
sodium azide is carried out by using sodium azide in an amount of from 1 mol to an excess mol, preferably from 1 to 

40 5 mols, per mol of the reactive derivative of the carboxylic acid represented by the general formula (XXVI II). 

[0218] The reaction is carried out usually in an inert solvent, and as such an inert solvent, a halogenated hydrocarbon 
such as methylene chloride, chloroform, carbon tetrachloride, dichloroethane or trichloroethylene; an ether such as 
ethyl ether, tetrahydrofuran or dioxane; an aromatic hydrocarbon such as benzene, toluene, chlorobenzene or xylene; 
an aprotic polar solvent such as dimethylformamide, acetonitrile, acetone, ethyl acetate or hexamethylphosphoric tri- 

45 amide, or a mixed solvent thereof, may, for example, be mentioned. 

[0219] The reaction temperature is usually from -70°C to the boiling point of the solvent used for the reaction, pref- 
erably from -20°C to 100°C. 

[0220] The reaction time is usually from 5 minutes to 7 days, preferably from 10 minutes to 24 hours. 
[0221] The reaction of the carboxylic acid represented by the general formula (XXVIII) with diphenylphosphoryl azide 
50 is carried out by using diphenylphosphoryl azide in an amount of from 1 mol to an excess moi, preferably from 1 to 2 
mols, per mol of the carboxylic acid represented by the general formula (XXVIII). 

[0222] The reaction can be carried out usually in an inert solvent, and as such an inert solvent, chloroform, tetrahy- 
drofuran, dioxane, toluene, dimethylformamide or a mixed solvent thereof may, for example, be mentioned. 
[0223] The reaction temperature is usually from -70°C to the boiling point of the solvent used for the reaction, pref- 
55 erably from -20°C to 1 00°C. 

[0224] The reaction time is usually from 5 minutes to 7 days, preferably from 30 minutes to 24 hours. 

[0225] Further, the above reaction is preferably carried out in the presence of a base to let the reaction proceed 

smoothly, and as such a base, it is preferred to carry out the invention in the presence of an organic base such as 
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triethylamine, diisopropylethylamine, pyridine or 4-dimethylaminopyridine. 

[0226] The amount of the base is from 1 mol to an excess mol, preferably from 1 to 2 mols, per mol of the reactive 
derivative of the carboxylic acid of the general formula (XXVIII). 

[0227] The reaction of the compound represented by the general formula (XXIX) with the compound represented by 
5 the general formula (XVIII) is carried out by isolating or without isolating the compound represented by the general 
formula (XXIX) obtained by the above-mentioned reaction and usually by using the compound represented by the 
general formula (XVIII) in an amount of from 1 mol to a large excess mol, preferably from 1 to 50 mols, per mol of the 
compound (XXIX). 

[0228] The reaction is carried out usually in an inert solvent, or using the compound represented by the general 
10 formula (XVIII) as a solvent and reactant, and as such an inert solvent, tetrahydrofuran, dioxane, toluene, dimethylfor- 
mamide or a mixed solvent thereof, is, for example, preferred. 

[0229] The reaction temperature is usually preferably from 0°C to 100°C, and the reaction time is usually preferably 
from 30 minutes to 24 hours. 

[0230] After completion of the reaction, conventional treatment is carried out as it is, when no protecting group is 
15 present in the product, or after removing any protecting group, when such a protecting group is present in the product, 
to obtain a compound of the general formula (1-3-1 ). 

[0231] For removal of protecting groups and post treatment, etc., the methods described in the above Process 5 can 
be applied as they are. 

[0232] Isolation and purification of the compound of the general formula (I), (1-1), (I-2), (I-3), (1-3-1 ), (I-4), (I-5), (I-6) 
20 or (I-7) obtained by the above method, can be carried out by a single use or a proper combination of conventional 
separating means such as column chromatography employing silica gel, adsorbent resin or the like, liquid chromatog- 
raphy, solvent extraction and recrystallization-reprecipitation. 

[0233] The compound of the general formula (I), (1-1), (I-2), (I-3), (1-3-1), (I-4), (I-5), (I-6) or (i-7) can be converted 
to a pharmaceutically acceptable salt by a conventional method, and reversely, the conversion from the salt to a free 
25 compound can also be conducted by a conventional method. 

[0234] The compound represented by the general formula (II), (III), (V), (VI), (VIII), (IX), (XI), (XII), (XIII), (Xlll'), (XIV), 
(XVI), (XVII'), (XVIH), (XIX), (XXI), (XXII), (XXIV), (XXVI) or (XXVIII) may be available as a commercial product, or can 
be produced by a conventional method or a similar thereto, or by the following processes or the methods disclosed in 
Examples. 
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Process A 




1) Ar lp -W la -H, base 
CV] 



Ar lj> 



Z-CH^N^COOR p 2) OH~ ^W l *CH^N^COOH 




(2) 



45 R 2 *,. 1 * 3 

1) DPPA* 1 , base J^, 



( 2) Introduction of ^W l iCH^N^NH 
protecting group) ^ Ig, 
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15 



20 



25 



Process B 



1 1) DPPA* 1 , base 1 

10 Q-O-CH-^N^COOH ( 2) Introduction of Q-O-CH^N^NH 

£l protecting group) ^ ^ 

(3) (4) 



i) z X M 2o cnn base V ^ p 



( 2) Removal of protecting group) Z - CH^N^N^Ar 2p 
3) Introduction of leaving R R 



group 

* 1 diphenylphosphoryl azide 
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rI.r 3 



Ar lp 



W p _ CH'X^ 



I 



1 



NH 



R 4p 

Z ^Ar 28 " 
(5) 



NO; 



Ar lp 



I 

R 



Ar 2ap^ N0 2 (6) 



1) reduction 

( 2) Introduction of 
protecting group! 



R \, R" 



Ar 



* A f 

** W p - CH-^-N^N-^ 



Ar 2ap. 



I 

NH 



Cxni - 1] 



R 



1 



R ! 



5a 
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Process D 

■ 



R 2 R 3 W 

"N' Removal of 

J. 1) protecting gro up 

Q-O-CH^N^-NH 2 ^ oxidation o^C^N^NH 

Ri R 58 I? 1 R 58 

(4) (ID 



1) t^COOR" (12) - base 



2) reduction RP °^ C H-CH-N^NH 

R J R 1 R 58 
(13) 



1) hydrazine 



R 2 kt. r3 



onp h o <rK 

"V^N-^ CH- CH-^N^ 



2) R«>COZ (14) -TT--N^CH-CH^N^NH 

U R» R 1 R 58 

(15) 



Lawson reagent n-N ij^j 

[- CH^N* 5 ^ 



R np CH- CH-^N^ NH 

R' R 1 R 58 
[II -2] 
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Srocess E 



R 2 Kr R 3 



R p OOC 



A 



CH-CH 

k A 1 



NH 



1) hydrolysis 



R qp 



R° p O 



0 H ft 



(13) 



2) 



R q ? 



R°P 



NH 9 . condensing 
0 agent 

(16) 



A 



CH 
I 

R 



NH 
R 5 * 



(17) 



dehydrating 
agent 



Lawesson's reagent 



R° p . 



R qp 



R J R 1 



NH 

4* 



cn-3] 



R0P 

Ri 



A 

-CH-^-N^NH 
R 1 R 53 
CH-4] 



[wherein each of R n P, R°p, and R<ip which are the same or different, is a lower alkyl group, a lower hydroxyalkyl group 
which may be protected or a group represented by -NFWF^p, or R°p and R^p are bonded to each other to form a lower 
alkylene group; Rp is a lower alkyl group; Q is a protecting group for a hydroxyl group; Ar 1 P, Ar 2 P, Ar 2a P, R 1 , R 2 , R 3 , 
R4p, R 5a , R^, R b P, R 0 * Ri, T, W 1a , WP and Z are as defined above]. 

[0235] In the formulae (3) and (4), Q is a protecting group for a hydroxyl group, which is usually preferably one which 
is stable in a basic condition and can be removed under an acidic condition or in the presence of fluorine ions, and it 
may, for example, be preferably a tetrahydropyranyl group or a 2-(trimethylsilyl)ethoxymethyl group. 
[0236] Process A is a process for producing a compound (11-1), wherein a compound (1) and a compound (V) are 
condensed, for example, under the same condition as in Process 2, and the product is treated with a base such as 
sodium hydroxide in a solvent such as water-containing methanol or water-containing tetrahydrof uran to hydrolyze the 
ester groups; the formed compound (2) is treated in the same manner as the process for converting the compound 
(XXVIII) to the compound (XV-1) in Process 1 1 ; and if necessary, the formed amino group is treated with acetic anhy- 
dride, trifluoroacetic anhydride or the like. 

[0237] Process B is a process for producing a compound (VI-1 ), wherein a compound (3) is treated, for example, in 
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the same manner as the process for converting the compound (2) to the compound (11-1) in the above Process A; the 

obtained compound (4) and a compound (III) are condensed under the same condition as in Process 1 ; the protecting 

group Q for a hydroxyl group is removed under a weakly acidic condition or in the presence of fluorine ions; and finally 

e.g. a chlorine atom, a bromine atom or a methanesulfonyloxy group is introduced as a leaving group. 

[0238] Process C is a process for producing a compound (XIII-1), wherein a compound (II) and a compound (5) are 

condensed, for example, under the same condition as in Process 1 ; a nitro group of the product (6) is reduced; and if 

necessary, the formed amino group is treated by acetic anhydride, trifluoroacetic anhydride or the like. 

[0239] The reduction of a nitro group can be carried out, for example, by a method of treating with iron powder and 

ammonium chloride under heating in a solvent such as a water-containing ethanol or water-containing dioxane, a 

method of treating with stannous chloride under heating in a solvent such as ethanol, or catalytic reduction employing 

a palladium-carbon catalyst or the like in an inert solvent such as methanol or ethanol. 

[0240] Process D is a process for producing a compound (II-2), wherein the protecting group Q for a hydroxyl group 
of a compound (4) is removed under a weakly acidic condition or in the presence of fluorine ions; the formed alcohol 
is oxidized with an oxidizing agent such as sulfur trioxide-pyridine complex; the obtained compound (11) and a com- 
pound (1 2) are treated under the same condition as in Process 3; the obtained compound (1 3) is reacted with hydrazine 
to obtain a hydrazide; the hydrazide is acylated by a compound (14); and e.g. Lawesson's reagent is reacted to the 
obtained compound (15). 

[0241] Process E is a process which comprises treating a compound (13) with a base such as sodium hydroxide in 
a solvent such as water-containing methanol or water-containing tetrahydrofuran to hydrolyze the ester group; con- 
densing the formed compound and a compound (16) in the presence of a condensing agent such as benzotriazole- 
1-yloxy-tris-pyrrolidinophosphonium hexafluorophosphate; and reacting a dehydrating agent such as thionyl chloride 
to the obtained compound (1 7) to obtain a compound (II-3), or by reacting Lawesson's reagent or the like to the com- 
pound (1 7) to obtain a compound (II-4). 

[0242] The starting material compounds (1 ) and (3) used in the above Processes A to E can be produced and ob- 
tained, for example, by the following processes. 



Process.. a 




(7) 



(8) 





Introduction of 
leaving group 



(9) 




(la) 
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Process b 



P 2 R 3 R v,R^ 

-N' % Introduction of "N' 

I 1) protecting gr oup J. 

HO-CH 2 ^n1-COOR'> 2) 0H ~ Q-0-CH 2 -^N^C00H 
(9) Oa) 



Process c 



A SQ 3 -Pyridine 
«w-^« 2 - COOR" OCH-^N^-COOR P 

(9) (10) 



R 2 R 3 

t>u »yr„o- JL Introduction of 

R -MgBr leavino arouo 



leaving group 

ho-ch^n^coor p 

R la 

(9a) 



Z -CH -*^N*^ COOR p 
R la 

(lb) 



Process., d 



R 2 R 3 R 2 ^ 

V n Introduction of f 
Ip 5 ^ protecting g roup >^ 

H0-CH-^N^C00R p 2) 0H_ Q-O-CH-^N^COOH 

R u R U 

(9a) (3b) 



[wherein R 1a is a lower aikyl group; and R 2 , R 3 , Z, RP and Q are as defined above]. 
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[0243] Usefulness of the compound of the present invention as a pharmaceutical, is specifically demonstrated, for 
example, by the following Pharmacological Test Example 1 or 2. 

Pharmacological Test Example 1 (NPY binding inhibition test) 

5 

[0244] A membrane sample prepared from SK-N-MC cells derived from human neuroblastoma in which the expres- 
sion of NPY Y1 receptor was reported, was incubated at 25°C for 2 hours together with a test compound and 20,000 
cpm of [ 125 l] peptide YY (manufactured by Amersham Company) in an assay buffer (25 mM HEPES buffer solution 
containing 10 mM of magnesium chloride, 1 mM of phenylmethylsulfonyl fluoride, 0.1% of bacitracin and 0.5% of BSA, 
10 pH 7.4), and then subjected to filtration by a glass filter GF/C. After washing with a 50 mM Tris buffer solution containing 
0.3% of BSA at pH 7.4, the radiation activity on the glass filter was measured by a gamma counter. The nonspecific 
binding was measured in the presence of 1 u.M of peptide YY and the 50% inhibition concentration (IC 50 ) of the test 
compound against specific [ 125 l] peptide YY binding was obtained [Endocrinology, vol. 131 , 2090 (1992)]. The results 
are shown in Table. 

15 



Test compound 


IC 50 (nM) 


Example 4 


0.33 



20 [0245] As shown above, the compound of the present invention strongly inhibited the binding of peptide YY (NPY 
homologue) to the NPY Y1 receptor. 

Pharmacological Test Example 2 (antagonistic test against NPY-induced feeding behavior in vivo) 

25 [0246] Under pentobarbital anesthesia (intraperitoneal single administration of 200 mg/kg), a chronic guide cannula 
(outer diameter: 0.8 mm, inner diameter: 0.5 mm, length: 1 0 mm) was inserted stereotaxically in the right lateral cerebral 
ventricle of a male SD rat (7 to 8 weeks old, 200 to 300 g) and fixed by a dental resin. The forward end position of the 
guide cannula was at 0.9 mm posterior to bregma, 1 .2 mm to the right of the midline and 1 .5 mm ventral to the brain 
surface, so that when an inner needle was inserted, the forward end extended beyond the forward end of the guide 

30 cannula by about 2 mm and reached the lateral ventricle. After a recovery period of about one week, NPY (5 ng/head/ 
10 u.l) was administered into the lateral ventricle. The test compound was simultaneously administered as mixed with 
NPY, and food intake for two hours after the administration was measured. With respect to the obtained result, a multiple 
comparative determination was carried out by Duncan's test, whereby p<0.05 was taken as significant. 
[0247] As a result of the above described test operation, the compound of Example 4 (200 ^.g/head) significantly 

35 suppressed the increase in food intake induced by NPY simultaneously administered. 

[0248] As a result of the foregoing, the compound (I) of the present invention is useful as a treating agent for various 
diseases associated with NPY, for example, cardiovascular diseases, such as hypertension, renal diseases, cardiac 
diseases or vasospasm, central diseases, such as hyperphagia, depression, epilepsy or dementia, metabolic diseases, 
such as obesity, diabetes or hormone unbalance, or glaucoma, particularly as a treating agent for e.g. hyperphagia, 

40 obesity or diabetes. 

[0249] The compound represented by the general formula (I) can be orally or parenterally administered, and it may 
be formulated into a formulation suitable for such administration, so that it can be used as a treating agent for cardio- 
vascular diseases, such as hypertension, renal diseases, cardiac diseases or vasospasm, central diseases, such as 
hyperphagia, depression, epilepsy or dementia, metabolic diseases, such as obesity, diabetes or hormone unbalance, 

45 or glaucoma. To use the compound of the present invention for clinical purpose, it may be formulated into various 
formulations by an addition of pharmaceutically acceptable additives in accordance with the type of administration and 
then administered. As such additives, various additives which are commonly used in the field of drug formulations, 
may be used, including, for example, gelatin, lactose, saccharose, titanium oxide, starch, crystalline cellulose, hydrox- 
ypropylmethylcellulose, carboxymethylcellulose, corn starch, microcrystalline wax, white petrolatum, magnesium meta- 

50 silicate aluminate, anhydrous calcium phosphate, citric acid, trisodium citrate, hydroxypropylcellulose, sorbitol, sorbitan 
fatty acid ester, polysorbate, sucrose fatty acid ester, polyoxyethylene hardened castor oil, polyvinylpyrrolidone, mag- 
nesium stearate, light silicic anhydride, talc, vegetable oil, benzyl alcohol, gum arable, propylene glycol, polyalkylene 
glycol, cyclodextrin and hydroxypropylcyclodextrin, etc. 

[0250] A drug formulation to be prepared as a mixture with such additives, may, for example, be a solid formulation 
55 such as a tablet, a capsule, a granule, a powder or a suppository; or a liquid formulation such as a syrup, an elixir or 
an injection drug. These formulations can be prepared in accordance with conventional methods commonly employed 
in the field of drug formulations. Further, in the case of liquid formulation, it may be of the type which is to be dissolved 
or suspended in water or in other suitable medium at the time of its use. Particularly, In the case of an injection drug, 
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it may be dissolved or suspended in a physiological saline or in a glucose solution, and a buffering agent or a preserving 
agent may further be added. 

[0251] These formulations may contain the compound of the present invention in a proportion of from 1.0 to 100 
wt%, preferably from 1 .0 to 60 wt% of the total amount. 

5 [0252] In a case where the compound of the present invention is used, for example, in the clinical field, its dose and 
the frequency of administration vary depending upon the sex, the age, the body weight and the diseased degree of 
the patient and the type and the range of the intended treating effects. However, in the case of an oral administration, 
it is preferred to administer from 0.1 to 1 00 mg/kg per day for an adult all at once or in a few times in a divided fashion. 
In the case of parental administration, it is preferred to administer from 0.001 to 10 mg/kg per day for an adult all at 

10 once or in a few times in a divided fashion. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0253] The present invention will be described in further detail with reference to Examples. However, it should be 
f5 understood that the present invention is by no means restricted by such Examples. 

EXAMPLE 1 

Preparation of 2-benzylamino-6-(5-ethyl-1 .S^-thiadiazol^-ylthiomethyQ^-morpholinopyridine 
20 " ~ ~ 

(1) Preparation of dimethyl 4-morpholino-2,6-pyridinedicarboxylate 

[0254] 4-chloro-2,6-pyridinedicarboxylic acid (1 .5 g) was suspended in morpholine (1 3 ml) and refluxed under heating 
for 8 hours. Morpholine was distilled off under reduced pressure, and the residue was dissolved in 10% hydrochloric 

25 acid-methanol (20 ml) and refluxed under heating for 8 hours. The reaction solution was concentrated under reduced 
pressure, and then the residue was again dissolved in 10% hydrochloric acid-methanol (20 ml) and stirred at 40°C for 
14 hours, followed by refluxing under heating for two hours. To the residue, ethyl acetate and water were added, and 
the mixture was made alkaline with potassium carbonate. Then, the organic layer was separated and dried over an- 
hydrous sodium sulfate. The solvent was distilled off under reduced pressure to obtain the above identified compound 

30 (1 .4 g) as a yellowish white solid. 

(2) Preparation of ethyl 6-hydroxymethyl-4-morpholino-2-pyridinecarboxylate 

[0255] The compound (1 .3 g) obtained by the above reaction and calcium chloride (283 mg) were suspended in 
35 ethanol (38 ml), and sodium borohydride (88 mg) was added under cooling to a temperature of from -10 to -5°C, 
followed by stirring at the same temperature for one hour. Excess calcium borohydride was decomposed by acetone. 
Then, water was added thereto, followed by extraction with ethyl acetate. The organic layer was washed with a saturated 
sodium chloride aqueous solution and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced 
pressure, and the residue was purified by silica gel column chromatography (chloroform/methanol = 50:1 -» 10:1), to 
40 obtain the above identified compound (865 mg) as a white solid. 

(3) Preparation of ethyl 6-(5-ethyl-1 ,3,4-thiadiazo!-2-ylthiomethyl)-4-morpholino-2-pyridinecarboxylate 

[0256] The compound (860 mg) obtained by the above reaction was dissolved in chloroform (10 ml), and thionyl 
45 chloride (1.6 ml) was added under cooling with ice, followed by stirring at the same temperature for 1.5 hours. The 
solvent and thionyl chloride were distilled off under reduced pressure, and then, the residue was dissolved in dimeth- 
ylformamide (10 ml). Under cooling with ice, potassium carbonate (4.4 g) and 5-ethyl-2-mercapto-1,3,4-thiadiazole 
(567 mg) were sequentially added. The reaction solution was stirred at room temperature for 14 hours, then diluted 
with ethyl acetate and sequentially washed with water and a saturated sodium chloride aqueous solution. The organic 
50 layer was dried over anhydrous sodium sulfate, and then, the solvent was distilled off under reduced pressure to obtain 
the above identified compound (1 .2 g) as a yellow oily substance. 

(4) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-pyridinecarboxylic acid 

55 [0257] The compound (1.2 g) obtained by the above reaction was dissolved in ethanol (9 ml), and a IN sodium 
hydroxide aqueous solution (4.8 ml) was added thereto, followed by.stirring at room temperature for one hour. IN 
hydrochloric acid (6 ml) was added to the reaction solution. The precipitate was collected by filtration and washed with 
cold ethanol to obtain the above identified compound (770 mg) as a white solid. 
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(5) Preparation of tert-butyl N-[6-(5-ethyl-1 .a^-thiadiazoi^-ylthiomethyO-^morphoIino-a-pyridyllcarbamate 

[0258] The compound (770 mg) obtained by the above reaction, diphenylphosphoryl azide (0.498 ml) and triethyl- 
amine (0.322 ml) were suspended in a solvent mixture comprising tert-butanol (20 ml) and dimethylformamide (4 ml), 
5 followed by refluxing under heating for 5 hours. The solvent was distilled off under reduced pressure, and the residue 
was dissolved in ethyl acetate, and then sequentially washed with a 10% citric acid aqueous solution, a saturated 
sodium hydrogen carbonate aqueous solution and a saturated sodium chloride aqueous solution. The organic layer 
was dried over anhydrous sodium sulfate, and then, the solvent was distilled off under reduced pressure. The residue 
was recrystallized from methanol to obtain the above identified compound (560 mg) as a white solid. 

10 

(6) Preparation of 2-(N-benzyl-N-tert-butoxycarbonyl)amino-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 
4-morpholinopyridine 

[0259] The compound (80 mg) obtained by the above reaction was added to a suspension of 60% sodium hydride 
is (7.9 mg) in dimethylformamide (1 .5 ml), under cooling with ice and stirred at room temperature for 30 minutes. Then, 
under cooling with ice, benzyl bromide (24 u.l) was added, followed by stirring at room temperature for 3 hours. Water 
was added to the reaction solution, followed by extraction with ethyl acetate. Then, the organic layer was washed 
sequentially with water and a saturated sodium chloride aqueous solution and dried over anhydrous sodium sulfate. 
The solvent was distilled off under reduced pressure to obtain the above identified compound (100 mg) as a brown 
20 oily substance. 

(7) Preparation of 2-benzylamino-6-(5-ethyl-1 l 3,4-thiadiazol-2-ylthiomethyl)-4-morpholinopyridine 

[0260] To the compound (100 mg) obtained by the above reaction, trifluoroacetic acid (1.5 ml) was added under 
25 cooling with ice, and stirred at room temperature for 30 minutes. The solvent was distilled off under reduced pressure, 
and then, the residue was partitioned between a saturated sodium hydrogen carbonate/ethyl acetate. The organic 
layer was separated, washed with a saturated sodium chloride aqueous solution and then dried over anhydrous sodium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was purified by thin layer chromatography 
for separation (silica gel eOF^, manufactured by Merck Company, hexane:ethyl acetate = 1 :2) to obtain the above 
30 identified compound (53 mg) as a pale yellow oily substance. 

[0261] 1 H-NMR(CDCI 3 ) 8 :1. 37(3H, t, J=7. 6Hz), 3. 05(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 9Hz, 5.0Hz), 3. 76(4H, 
dd, J=4. 9Hz, 5.0Hz), 4. 42-4. 45(4H, m), 5. 00-5. 10(1H, m), 5. 57(1 H, d, J=1. 9Hz), 6. 32(1 H, d, J=1. 9Hz), 7. 28-7. 
37(5H, m). 

35 EXAMPLE 2 

Preparation of 6-(5-ethyl-1,3,4-thiadiazol-2'ylthiomethy{)-2-(3-methoxybenzylamino)-4-morpholinopyridine 

[0262] The above identified compound was obtained as a vermilion oily substance in the same manner as in Example 
40 i-(6) and (7) except that benzyl bromide was changed to 3-methoxybenzyl bromide. 

[0263] 1 H-NMR(CDCI 3 ) 5 :1. 38(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 17(4H, dd, J=4. 9Hz, 5.0Hz), 3. 77(4H, 
dd, J=4. 9Hz, 5.0Hz), 3.79 (3H, s), 4. 42(2H, d, J=5. 6Hz), 4. 43(2H, s), 4. 93(1 H, brs), 5. 58(1 H, d, J=2. 1Hz), 6. 32 
(1H, d, J=2. 1Hz), 6. 80(1 H, dd, J=1. 7Hz, 7.9Hz), 6. 92(1 H, t, J=1. 7Hz), 6. 93(1 H, dd, J=1. 7Hz, 7.9Hz), 7. 24(1 H, t, 
J=7. 9Hz), 

45 

EXAMPLE 3 

Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-(3-hydroxybenzylamino)-4-morpholinopyridine 

50 [0264] To a solution of the compound (1 8.2 mg) obtained in Example 2 in methylene chloride (0.5 ml), boron tribromide 
(a 1 .0M methylene chloride solution, 0.30 ml) was added at -78°C, and the temperature was raised to about 2°C over 
a period of 3.6 hours. Then, a saturated sodium hydrogen carbonate aqueous solution (20 ml) was added thereto. The 
reaction solution was extracted with ethyl acetate, and the organic layer was washed with a saturated sodium chloride 
aqueous solution and then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure. 

55 The residue was purified by thin layer chromatography for separation (silica gel 60F 25 4» manufactured by Merck Com- 
pany, chloroform:methanol = 10:1) to obtain the above identified compound (14.9 mg) as a colorless oily substance. 
[0265] 1 H-NMR(CDCI 3 ) 5 :1. 36(3H, t, J=7. 6Hz), 3. 05(2H, q, J=7. 6Hz), 3. 17(4H, dd, J=4. 9Hz, 5.0Hz), 3. 75(4H, 
dd, J=4. 9Hz, 5.0Hz), 4. 35 (2H, s), 4. 30-4. 43(2H, m), 5. 13-5. 28(1 H, m), 5. 54(1 H, d, J=1. 9 Hz), 6. 33(1 H, d, J=1. 
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9Hz), 6. 56(1 H, d, J=7. 8Hz), 6. 77(1 H, d,J= 7.8Hz), 6. 96(1 H, brs), 7. 15(1H, t, J=7. 8Hz). 
EXAMPLE 4 

5 Preparation of 6-(5-ethyH,3,4-thiadiazol-2-ylthiomethyl)-4-m^ 
benzylamino]pyridine 

(1 ) Preparation of 2-[N-tert-butoxycarbonyl-N-(3-methoxycarbonylbenzyl)amino]-6-(5-ethyl-1 ,3,4-thiadiazol- 
2-ylthiomethyl)-4-morpholinopyridine 

10 

[0266] The above identified compound was obtained as a pale yellow oily substance in the same manner as in 
Example 1 -(6) except that benzyl bromide was changed to methyl 3-bromomethylbenzoate. 

(2) Preparation of 2-[N-tert-butoxycarbonyl-N-(3-carboxybenzyl)amino]-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 
15 4-morpholinopyridine 

[0267] The compound (763 mg) obtained by the above reaction was dissolved in a solvent mixture comprising meth- 
anol (2.0 ml) and tetrahydrofuran (2.0 ml), and IN sodium hydroxide aqueous solution (2.1 ml) was added thereto, 
followed by stirring at 50°C for two hours. Water was added, and the aqueous layer was washed with ethyl ether. The 
20 aqueous layer was neutralized with a 10% citric acid aqueous solution and extracted twice with ethyl acetate. The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was distilled off under reduced pressure to 
obtain the above identified compound (657 mg) as a yellow solid. 

(3) Preparation of 2-{N-tert-butoxycarbonyl-N-[3-(2-propenyloxycarbonylamino)benzyl]amino}-6-(5-ethyl- 
25 1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholinopyridine 

[0268] The compound (657 mg) obtained by the above reaction, diphenylphosphoryl azide (0.30 ml) and triethylamine 
(0.20 ml) was suspended in allyl alcohol (8 ml) and dimethylformamide (4 ml) and refluxed under heating for 3 hours. 
Chloroform was added thereto, followed by washing with water and a saturated sodium chloride aqueous solution. The 
30 aqueous layer was extracted with ethyl acetate, and the ethyl acetate layer was washed three times with water and 
further washed with a saturated sodium chloride aqueous solution. The organic layers were put together and dried 
over anhydrous sodium sulfate, and then, the solvent was distilled off under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ethyl acetate = 1 :1) to obtain the above identified compound (543 mg) 
as a pale yellow solid. 

35 

(4) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino) 
benzylamino]pyridine 

[0269] Using the compound obtained by the above reaction, the above identified compound was obtained as a yellow 

40 oily substance in the same manner as in Example 1 -(7). 

[0270] 1 H-NMR(CDCI 3 ) 8 :1. 37(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 17(4H, dd, J=4. 9Hz, 5.1Hz), 3. 76(4H, 
dd, J=4. 9Hz, 5.1Hz), 4.42 (2H, s), 4. 43(2H, d, J=6. 3Hz), 4. 66(2H, dt, J=5. 7Hz, 1.4Hz), 4. 95-5. 09(1 H, m), 5. 26 
(1 H, dq, J=1 0. 4Hz, 1 .4Hz), 5. 36(1 H, dq, J= 1 7.2Hz, 1 .4Hz), 5. 56(1 H, d, J=2. 0Hz), 5. 96(1 H, ddt, J=1 0. 4Hz,"1 7.2Hz, 
5.7Hz), 6. 32(1 H, d, J=2. 0Hz), 6. 79(1 H, brs), 7. 05(1 H, d, J=7. 6Hz), 7. 26(1 H, t, J=7. 6Hz), 7. 32(1 H, d, J=7. 6Hz), 

45 7. 39(1 H,s). 

EXAMPLE 5 

Preparation of 6-(5-ethyl-1,3,4-th?adiazol-2-ylthiomethyl)-2-[3-(methylsulfonylamino)benzylamino]- 
so 4-morpholinopyridine 

(1) Preparation of 2-[N-(3-aminobenzyl)-N-(tert-butoxycarbonyl)amino]-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 
4-morpholinopyridine 

55 [0271] To a solution of the compound (100 mg) obtained in Example 4-(3) in chloroform (1.5 ml), water (57 uJ), 
tributyltin hydride (86 u.l) and palladium dichloride-bistriphenylphosphine complex (6 mg) were added at room temper- 
ature, followed by stirring for 3 hours. To the reaction solution, a saturated sodium chloride aqueous solution was 
added, followed by extraction with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, and then, 
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the solvent was distilled off under reduced pressure. The residue was purified by thin layer chromatography for sepa- 
ration (silica gel 60F 254 , manufactured by Merck Company, chloroform :methanol = 10:1) to obtain the above identified 
compound (45 mg) as a pale yellow oily substance. 

5 (2) Preparation of 2-[3-[bis(methylsulfonyl)amino] benzylamino]-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 
4-morpholinopyridine 

[0272] To a solution of the compound (1 5 mg) obtained by the above reaction in chloroform (1 ml), triethylamine (1 2 
and methanesulfonyl chloride (6 jil) were added under cooling with ice, followed by stirring at room temperature for 

10 4 hours. The reaction solution was partitioned between water and chloroform. Then, the organic layer was separated, 
washed with a saturated sodium chloride aqueous solution and then, dried over anhydrous sodium sulfate. The solvent 
was distilled off under reduced pressure, and the residue was purified by thin layer chromatography for separation 
(silica gel 60F 254 , manufactured by Merck Company, chloroform:methanol= 1 5:1 ) to obtain a pale yellow oily substance 
(13 mg). Then, the pale yellow oily substance was treated in the same manner as in Example 1 -(7) to obtain the above 

15 identified compound (10.5 mg) as a pale yellow oily substance. 

(3) Preparation of 6-(5-ethyl-1 ,3,4-thiadia2ol-2-ylthiomethyl)-2-[3-(methylsulfonylamino)benzylamino]- 
4-morpholinopyridine 

20 [0273] To a methanol (0.3 ml)-tetrahydrofuran (0.2 ml) solution of the compound (9 mg) obtained by the above re- 
action, a IN sodium hydroxide aqueous solution (22 u.l) was added undercooling with ice and stirred at room temperature 
for 4 hours. The reaction solution was diluted with chloroform and washed with a saturated sodium chloride aqueous 
solution and then, dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the 
residue was purified by thin layer chromatography for separation (silica gel 60F 25 4, manufactured by Merck Company, 

25 chloroform:methanol = 15:1) to obtain the above identified compound (5.2 mg) as a pale yellow oily substance. 

[0274] 1 H-NMR(CDCI 3 ) 6 :1 . 37(3H, t, J=7. 6Hz), 2. 97(3H, s), 3. 08(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 9Hz, 5.0Hz), 
3. 76(4H, dd, J=4. 9Hz, 5.0Hz), 4. 39(2H, s), 4. 48(2H, d, J=5. 7Hz), 5. 00-5. 12(1H, m), 5. 55 (1H, d, J=1. 7Hz), 6. 32 
(1H, d, J=1. 7Hz), 7. 14(1H, d, J=7. 3Hz), 7. 19-7. 30(3H, m). 

30 EXAMPLE 6 

Preparation of 6-(5-ethyl-1 ^^-thiadiazol^-ylthiomethyQ^-fS-methylbenzylamino)^ thiomorpholinopyridine 

(1) Preparation of tert-butyl N-[6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-thiomorpholino-2-pyridyl]carbamate 

35 

[0275] The above identified compound was obtained in the same manner as in Example 1-(1) to (5) except that 
morpholine was changed to thiomorpholine. 

(2) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol*2-ylthiomethyl)-2-(3-methylbenzylamino)-4-thiomorpholinopyridine 

40 

[0276] Using the compound obtained by the above reaction , the above identified compound was obtained as a orange 
colored oily substance in the same manner as in Example 1-(6) and (7) except that benzyl bromide was changed to 
3-methylbenzyl bromide. 

[0277] 1 H-NMR(CDCI 3 ) 8 :1 . 38(3H, t, J=7. 6Hz), 2. 34(3H, s), 2. 56(4H, dd, J=5. 0Hz, 5.2Hz), 3. 06(2H, q, J=7. 6Hz), 
45 3. 66(4H, dd, J=5. 0Hz, 5.2Hz), 4. 38(2H, d, J=5. 7Hz), 4. 41 (2H, s), 4. 92-5. 04(1 H, m), 5. 51 (1H, d, J=2. 1Hz), 6. 27 
(1H t d, J=2. 1Hz), 7. 07(1 H, d, J=7. 6Hz), 7. 15(1 H, d, J=7. 6Hz), 7. 18(1H, s), 7. 22(1 H, t, J=7. 6Hz). 

EXAMPLE 7 

so Preparation of 6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenylaminocarbonylamino) 
benzylamino]pyridine 

[0278] To a solution of the compound (1 6 mg) obtained in Example 5-(1 ) in chloroform (0.5 ml), allyl isocyanate (26 
|il) was added undercooling with ice, followed by stirring at room temperature for 30 minutes. To the reaction solution, 
55 methanol (2 ml) was added, followed by stirring at room temperature for one hour. Then, the volatile component was 
distilled off under reduced pressure. The residue was purified by thin layer chromatography for separation (silica gel 
60F 254 , manufactured by Merck Company, chloroform:methanol = 95:5) to obtain a colorless oily substance (16 mg). 
Then, the colorless oily substance was treated in the same manner as in Example 1-(7) to obtain the above identified 
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compound (12.9 mg) as a yellow oily substance. 

[0279] 1 H-NMR(CDCI 3 ) 8:1. 37(3H, t, J=7. 6Hz), 3. 04(2H, q, J=7. 6Hz), 3. 14(4H, dd, J=4. 8Hz, 5.0Hz), 3. 74(4H, 
dd, J=4. 8Hz, 5.7Hz), 3. 85 (2H, tt, J=1. 5Hz, 5.7Hz), 4. 34(2H, s), 4. 35(2H, d, J=6. 3Hz), 5. 07 (1H, dq, J=10. 2Hz, 
1.5Hz), 5. 19(1H t dq, J=17. 2Hz, 1.5Hz), 5. 15-5. 24(1 H, m), 5. 53(1 H, d, J=2. 0Hz), 5. 79(1 H, t, J=5. 7Hz), 5. 85(1 H, 
5 ddt, J=1 0. 2Hz, 1 7. 2Hz, 5.7Hz), 6. 23(1 H t d, J=2. OHz), 6. 89(1 H, d, J=7. 8Hz), 7. 1 7(1 H, t, J=7. 8Hz), 7. 1 7(1 H, s), 
7. 54(1 H, d, J=7. 8Hz), 7. 62(1 H, s). 

EXAMPLE 8 

10 Preparation of 6-(5-ethyl-1 ,2,44riazol-3-ylthiomethyl)-4-moroholino-2-[3-(2-propenyloxycarbonylamino)benzylamin 
pyridine 

(1) Preparation of 4-morpholino-6-trimethylsilylethyloxymethyloxymethyl-2-pyridinecarboxylic acid 

is [0280] The compound (1 .81 g) obtained in Example 1 -(2) was dissolved in methylene chloride (6.8 ml), and trimeth- 
ylsilylethyloxymethyl chloride (2.27 g) and diisopropylethylamine (3.52 g) were added, followed by stirring at room 
temperature overnight. The reaction solution was washed sequentially with water, a saturated sodium hydrogen car- 
bonate aqueous solution and a saturated sodium chloride aqueous solution. The organic layer was dried over anhy- 
drous sodium sulfate, and then, the solvent was distilled off under reduced pressure. The residue was dissolved in 

20 dioxane (20 ml) and methanol (20 ml), and a 4N sodium hydroxide aqueous solution was added thereto, followed by 
stirring at room temperature for 12 hours. After neutralization with citric acid, the reaction solution was distilled off under 
reduced pressure, and ethyl acetate was added to the residue, followed by washing with water and a saturated sodium 
chloride aqueous solution. The organic layer was dried over anhydrous sodium sulfate, and then, the solvent was 
distilled off under reduced pressure to obtain the above identified compound (2.15 g) as a white solid. 

25 

(2) Preparation of tert-butyl N-(4-morpholino-6-trimethylsilylethyloxymethyloxymethyl-2-pyridyl)carbamate 

[0281] Using the compound obtained by the above reaction, the above identified compound was obtained as a white 
solid in the same manner as in Example 1-(5). 

30 

(3) Preparation of 2-(N-tert-butoxycarbonyl-3-nitrobenzylamino)-4-morpholino- 
6-trimethylsilylethyloxymethyloxymethylpyridine 

[0282] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
35 yellow oily substance in the same manner as in Example 1 -(6) except that benzyl bromide was changed to 3-nitrobenzyl 
chloride. 

(4) Preparation of 2-{N-(3-aminobenzyl)-N-tert-butoxycarbonylamino)-4-morpholino- 
6-trimethylsilylethyloxymethyloxymethylpyridine 

40 

[0283] The compound (1 .1 g) obtained by the above reaction was dissolved in methanol (120 ml), and palladium- 
carbon (110 mg) was added thereto, followed by vigorous stirring at room temperature for 2.5 hours in a hydrogen 
(normal pressure) atmosphere. Palladium-carbon was filtered off, and the filtrate was distilled off under reduced pres- 
sure to obtain the above identified compound (0.97 g) as a white solid. 

45 

(5) Preparation of 2-[N-tert-butoxycarbonyl-3-(2-propenyloxycarbonylamino)benzylamino] -4-morpholino- 
6-trimethylsilylethyloxymethyloxymethylpyridine 

[0284] To a solution of the compound (0.97 g) obtained by the above reaction in chloroform (1 0 ml), 4-dimethylami- 
50 nopyridine (260 mg) and allyl chloroformate (0.23 ml) were added at 0°C and stirred at room temperature for one hour. 
Then, the solvent was distilled off under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (ethyl acetate/heptane = 0/1 — > 1 /1 ) to obtain the above identified compound (1 . 1 3 g) as a colorless oily substance. 

(6) Preparation of 2-[N-tert-butoxycarbonyl-3-(2-propenyloxycarbonylamino)benzylamino]-6-hydroxymethyl- 
55 4-morpholinopyridine 

[0285] The compound (1 .03 g) obtained by the above reaction was dissolved in a IN hydrochloric acid-methanol (15 
ml), followed by stirring at room temperature for 2.5 hours. Then, the solvent was distilled off under reduced pressure. 
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A saturated sodium hydrogen carbonate aqueous solution was added to the residue, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated sodium chloride aqueous solution and dried over anhydrous 
magnesium sulfate. Then, the solvent was distilled off under reduced pressure. The residue was purified by silica gel 
column chromatography (m eth an o l/chloroform = 0/1 -» 2/50) to obtain the above identified compound (608 mg). 

5 

(7) Preparation of 2-[N-tert-butoxycarbonyl-3-(2-propenyloxycarbonylamino)benzylamino]-6-(5-ethyl-1 ,2,4-triazol- 
3-ylthiomethyl)-4-morpholinopyridine 

[0286] To a solution of the compound (75 mg) obtained by the above reaction in a tetrahydrofuran, methanesulfonyl 
10 chloride (0.019 ml) and triethylamine (0.035 ml) were added at 0°C, followed by stirring at room temperature for two 
hours. Then, ethyl acetate was added thereto, followed by sequential washing with water, a saturated sodium hydrogen 
carbonate aqueous solution and a saturated sodium chloride aqueous solution. The organic layer was dried over an- 
hydrous magnesium sulfate, and then, the solvent was distilled off under reduced pressure. The residue was dissolved 
in dimethylformamide (2 ml), and potassium carbonate (207 mg) and 5-ethyl-3-mercapto-1 ,2,4-triazole (38.8 mg) were 
is added thereto, followed by stirring at room temperature overnight. To the reaction solution, ethyl acetate was added, 
followed by sequential washing with water and a saturated sodium chloride aqueous solution. The organic layer was 
dried over anhydrous magnesium sulfate, and then, the solvent was distilled off under reduced pressure to obtain the 
above identified compound (96 mg). 

20 (8) Preparation of 6-(5-ethyl-1 ,2,4-tria20l-3-ylthiomethyl)*4-morpholino-2-[3-(2-propenyloxycarbonylamino) 
benzylamino]pyridine 

[0287] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow solid in the same manner as in Example 1-(7). 
25 [0288] 1 H-NMR(CDCI 3 ) 5 :1 . 30(3H, t, J=7. 6Hz), 2. 74(2H, q, J=7. 6Hz), 3. 15-3. 25(4H, m), 3. 70-3. 85(4H, m), 3. 
99(2H, s), 4. 43(2H, d, J=3. 8Hz), 4. 66(2H, d, J=5. 7Hz), 5. 20-5. 40(3H, m), 5. 55-5. 60(1 H, m), 5. 85-6. 05(1 H, m), 
6. 10-6. 20(1 H, m), 7. 04(1 H, d, J=7. 4Hz), 7. 11(1H, s), 7. 20-7. 30(1 H, m), 7. 30-7. 45(2H, m). 
[0289] Examples 9 to 21 were obtained in the same manner as in Example 8-(7) and (8) except that 5-ethyl-3-mer- 
capto-1 ,2,4-triazole was changed to the corresponding mercaptan. 
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EXAMPLE 9 

6-(1-methylimidazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzylamino3pyridine 

35 [0290] 1 H-NMR(CDCI 3 ) 5 :3. 07(4H, t, J=4. 9Hz), 3. 41(3H, s), 3. 73(4H, t, J=4. 9Hz), 4. 03(2H, s), 4. 41(2H, d, J=5. 
9Hz), 4. 65(2H, d, J= 5. 6Hz), 4. 85(1H, br), 5. 26(1H, d, J=10. 0Hz), 5. 35(1H, d, J= 17.1Hz), 5. 53(2H, d, J=2. 0Hz), 
5. 88(2H, d, J=2. 0Hz), 5. 90-6. 00 (1H, m), 6. 80(1 H, br), 7. 00-7. 10(2H, m), 7. 20-7. 30(2H, m), 7. 43 (1H, brs). 

EXAMPLE 10 

40 

6-(5-methylamino-1,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarDonylamino)benzylamino] 
pyridine 

[0291] 1 H-NMR(CDCI 3 ) 8 :3. 00(3H, s), 3. 20(4H, t, J=5. 0Hz) 3. 75(4H, t ( J=4. 7Hz), 4. 19(2H, s), 4. 43(2H, d, J=3. 
45 8Hz), 4. 65(2H, d, J= 5. 6Hz), 5. 00(1 H, s), 5. 25(1 H, d, J=10. 3Hz), 5. 35(1 H, d, J=17. 3Hz), 5. 93(1 H, ddd, J=5. 6Hz, 
1 0.3Hz, 1 7. 3Hz), 6. 26(1 H, s), 7. 01 (1 H, d, J=7. 3Hz), 7. 30(1 H, s), 7. 26(1 H, t, J=7. 3Hz), 7. 41 (1 H, d, J=7. 3Hz). 

EXAMPLE 11 

50 6-(5-isopropyl-1 t 3,4-thiadiazoi-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzylamino] 
pyridine 

[0292] 1H-NMR(CDCI 3 ) 8:1. 39(6H, d, J=6. 9Hz), 3. 16(4H, t, J=5. 0Hz), 3. 40(1 H, sept, J=6. 9), 3. 76(4H, t, J=4. 
9Hz), 4. 42(4H, s), 4. 65(2H, eft, J=1 . 4Hz, 5.6Hz), 5. 26(1 H, dq, J=1 . 4Hz, 1 0.4Hz), 5. 39(1 H, dq, J=1 . 4Hz, 1 7.3Hz), 
55 5. 55(1 H, d, J=2. 1Hz), 6. 31 (1H, d, J=1. 9Hz), 5. 95(1 H, ddt, J=10. 4Hz, 17. 3Hz), 6. 77(1 H, brs), 7. 04(1 H, d t J= 
7.3Hz), 7. 30(1 H, d, J=7. 3Hz), 7. 38(1 H, s), 7. 26(1 H, t, J=7. 3Hz). 
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EXAMPLE 12 

e-tS-ethyl-l^-oxadiazol^-ylthio^ 

[0293] 1H-NMR(CDCI 3 ) 6 :1. 34(3H, t, J=7. 6Hz), 2. 83(2H, q, J=7. 6Hz), 3. 18(4H, t, J=4. 9Hz), 3. 76(4H, t, J=4. 
9Hz), 4. 34(2H, s), 4. 42(2H, d, J=5. 7Hz), 4. 63-4. 67(2H, m), 5. 26(1 H, ddd, J=1 . 3Hz, 1 .3Hz, 1 0.4Hz), 5. 30(1 H, brs), 

5. 36(1 H, ddd, J=1. 5Hz, 1. 5Hz, 17.2Hz), 5. 56 (1H, d, J=2. 0Hz) 5. 89-6. 00(1 H, m), 6. 33(1 H, J=2. 0Hz), 6. 85(1 H, 
brs) 7. 05(1 H, d, J=7. 3Hz), 7. 24(2H, m), 7. 39(1 H, brs). 

EXAMPLE 13 

6-(5-ethyl-1 ,3'thiazo[-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylar^ 

[0294] 1H-NMR(CDCI 3 ) 5 :1. 27(3H, t, J=7. 5Hz), 2. 78(2H, q, J=7. 5Hz), 3. 14(4H, t, J=4. 9Hz), 3. 75(4H, t, J=4. 
9Hz), 4. 27(2H, s), 4. 40(2H, d, J=), 4. 66(2H, d, J=5. 7Hz), 5. 20-5. 40(1 H, m), 5. 27(1 H, dd, J=1. 4Hz, 15.1Hz), 5. 33 
(1H, dd, J=1. 4Hz, 15. 9Hz), 5. 50(1 H, d, J= 2.0Hz), 5. 95(1 H, ddt, J=5. 7Hz, 15.1Hz, 15.9Hz), 6. 22(1 H, d, J= 2.0Hz), 

6. 80(1 H, brs), 7. 05(1 H, d, J=7. 5Hz), 7. 25(1 H, dd, J=7. 5Hz, 8. 1 Hz), 7. 33(1 H, d, J=8. 1 Hz), 7. 34(1 H, s), 7. 38(1 H, s). 

EXAMPLE 14 

6-(4-methyH,2,4-triazol-3-ylthiomethyl)-4-m^ 

[0295] 1 H-NMR(CDCI 3 ) 5 :3. 11 (4H, dd, J=4. 7Hz, 5.0Hz), 3. 46(3H, s), 3. 74(4H, dd, J=4. 7Hz, 5.0Hz), 4. 23(2H, s), 

4. 40(2H, d, J=5. 8Hz), 4. 65(2H, d, J=5. 6Hz), 4. 96-5. 08(1H, m), 5. 25(1H, d, J=10. 3Hz), 5. 34(1H, d, J=17. 4Hz), 

5. 54(1 H, d, J=1 . 9Hz), 5. 95(1 H, ddt, J= 5. 6Hz, 10.3Hz, 17. 4Hz), 6. 13(1 H, d, J=1 . 9Hz), 6. 95-7. 05(1 H, brs), 7. 03 
(1H, d, J=7. 2Hz), 7. 23-7. 33(2H, m), 7. 40(1 H, s), 8. 08(1 H, s). 

EXAMPLE 15 

4-moipholino-2-[3-(2-propenyloxycarbo^ 

[0296] 1 H-NMR(CDCI 3 ) 6 :0. 96(3H, t, J=7. 4Hz), 1 . 76(2H, tq, J=7. 4Hz, 7.6Hz), 2. 68(2H, t, J=7. 6Hz), 3. 20(4H, 
dd, J=4. 9Hz, 5.0Hz), 3. 76 (4H, dd, J=4. 9Hz, 5.0Hz), 3. 99(2H, s), 4. 43(2H, d, J=5. 3Hz), 4. 65 (2H, d, J=5. 7Hz), 5. 
25(1 H, dd, J=1. OHz, 10.4Hz), 5. 35(1 H, dd, J= 1.0Hz, 17. 1Hz), 5. 57(1 H, d, J=1. 9Hz), 5. 55-5. 75(1 H, m), 5. 95(1 H, 
ddt, J=5. 7Hz, 1 0.4Hz, 1 7.1 Hz), 6. 1 4(1 H, dd, J=1 . 9Hz), 7. 05(1 H, d, J=7. 3Hz), 7. 08(1 H, brs), 7. 26(1 H, dd, J=7. 3Hz, 
8.1Hz), 7. 35(1 H, d, J=8. 1Hz), 7. 40(1 H, s). 

EXAMPLE 16 

6-(5-ethyl-4-methyl-1 ,2,4-triazol-3-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycail3onylamino)benzy 
pyridine 

[0297] 1 H-NMR(CDCI 3 ) 5 :1. 31 (3H, t, J=7. 6Hz), 2. 69(2H, q, J=7. 6Hz), 3. 05-3. 15(4H, m), 3. 34(3H, m), 3. 65-3. 
75(4H, m), 4. 1 1 (2H, s), 4. 39(2H, d, J=5. 6Hz), 4. 64(2H, d, J=5. 6Hz), 5. 20-5. 25(1 H, m), 5. 30-5. 40(1 H, m), 5. 40-5. 
55(2H, m), 5. 85-6. 05(1 H, m), 6. 05-6. 10(1H, m), 7. 00(1 H, d, J=7. 5Hz), 7. 20-7. 30(1 H, m), 7. 30-7. 40 (2H, m), 7. 
40-7. 60(1 H,m). 

EXAMPLE 17 

6-(5-dimethylamino-1,3,4-thiadiazol-2-y^ 
pyridine 

[0298] 1 H-NMR(CDCI 3 ) 8 :3. 09(6H, s), 3. 14(4H, dd, J=4. 6Hz, 4. 9Hz), 3. 75(4H, dd, J=4. 6Hz, 4.9Hz), 4. 18(2H, 
s), 4. 41 (2H, d, J=5. 3Hz), 4. 64(2H, d, J=5. 7Hz), 5. 15-5. 30(1 H, brs), 5. 24(1 H, dd, J=1 . 2Hz, 10.3Hz), 5. 35(1 H, dd, 
J=1. 2Hz, 17.1Hz), 5. 52(1 H, d, J=1. 8Hz), 5. 95 (1H, ddt, J=5. 7Hz, 10.3Hz, 17.1 Hz), 6. 22(1 H, d, J=1. 8Hz), 7. 03 
(1H, d, J=7. 6Hz), 7. 00-7. 12(1H, brs), 7. 25(1 H, dd, J=7. 6Hz, 7. 9Hz), 7. 33(1 H, s), 7. 36(1 H, d, J=7. 9Hz). 
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EXAMPLE 18 
pyridine 

[0299] 1 H-NMR(CDCI 3 ) 6 :0. 99(3H, t, J=7. 4Hz), 1. 65-1. 80(2H, m), 2. 60-2. 80(2H, m), 3. 05-3. 15(4H, m), 3. 35 
(3H, s), 3. 70-3. 80(4H, m), 4. 12(2H, s), 4. 40(2H, d, J-5. 6Hz), 4. 60-4. 70(2H, m), 5. 20-5. 50(3H, m), 5. 50(1H, d, 
J=2. 0Hz) 5. 85-6. 00(1 H, m), 6. 08(1 H, d, J=1. 9Hz), 7. 02(1 H, d, J=7. 4Hz), 7. 20-7. 30(1 H, m), 7. 30-7. 50 (2H, m). 

EXAMPLE 19 

6-(4,5-diethyl-1,2,4-triazol-3-ylthiomethyl)-4-m^ 

[0300] 1 H-NMR(acetone-d 6 ) 8 :1 . 17(3H, t, J=7. 3Hz), 1 . 28(3H, t, J=7. 5Hz), 2. 70(2H, q, J=7. 5Hz), 3. 05-3. 15(4H, 
m), 3. 60-3. 70(4H, m), 3. 83(2H, q, J=7. 3Hz), 4. 13(2H, s), 4. 49(2H, d, J=6. 1Hz), 4. 55-4. 65(2H, m), 5. 15-5. 25(1 H, 
m), 5. 30-5. 40(1 H, m), 5. 80-6. 15(4H, m), 7. 05(1H, d, J=8. 1Hz), 7. 22(1 H, ddJ=8. 1Hz, 8. 1Hz), 7. 47(1 H, d, J=8. 
1Hz), 7. 58(1 H, s), 8. 89(1 H,s). 

EXAMPLE 20 

6-(5-ethylamino-1 ) 3 > 4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyioxycarbonylam 
pyridine 

[0301] 1 H-NMR(CDCI 3 ) 5 :1. 26(3H, t, J=7. 2Hz), 3. 16(4H, dd, J=4. 6Hz, 5. 0Hz), 3. 31 (2H, brq, J=7. 2Hz), 3. 74 
(4H, dd, J=4. 6Hz, 5.0Hz), 4. 18 (2H, s), 4. 42(2H, d, J=5. 7Hz), 4. 65(2H, d, J=5. 6Hz), 5. 24(1 H, d, J=10. 4Hz), 5. 35 
(1H, d, J=17. OHz), 5. 52(1 H, m), 5. 55-5. 75(1 H, brs), 5. 95(1 H, ddt, J=5. 6Hz, 10.4Hz, 17.0Hz), 6. 23(1 H, m), 7. 01 
(1H, d, J=7. 3Hz), 7. 25(1 H, dd, J=7. 3Hz, 8. 2Hz), 7. 34(1 H, s), 7. 40(1 H, d, J=8. 2Hz), 7. 34-7. 56(1 H, m). 

EXAMPLE 21 

6-(5-butyl-4-methyl-1,2,4-triazol-3-ylthiom 
pyridine 

[0302] 1 H-NMR(acetone-d 6 ) 5 :0. 91 (3H, t, J=7. 3Hz), 1 . 30-1 . 50(2H, m), 1. 60-1 . 75(2H, m), 2. 60-2. 70(2H, m), 3. 
05-3. 15(4H, m), 3.36 (3H, s), 3. 65-3. 75(4H, m), 4. 04(2H, m), 4. 48(2H, d, J=6. 1Hz), 4. 55-4. 65(2H, m), 5. 15-5. 40 
(2H, m), 5. 82(1 H, d, J=2. OHz), 5. 59-6. 10(2H, m), 6. 09(1 H, d, J=2. OHz) 7. 04(1 H, d, J=7. 6Hz), 7. 22(1 H, dd, J=7. 
6Hz, 8.0Hz), 7. 48(1 H, d, J=8. OHz), 7. 57(1 H, s) f 8. 93(1 H, s). 

EXAMPLE 22 

Preparation of 6-[2-(5-ethyl-1 ,3 t 4-thiadiazol-2 yl)ethyl]-4-moipholino-2-[3-(2-propenyloxycarbonylamino)benzylamino] 
pyridine 

(1) Preparation of tert-butyl N-(6-hydroxymethyl-4-morpholino-2-pyridyl)carbamate 

[0303] Using the compound obtained in Example 8-(2), the above identified compound was obtained as a colorless 
oily substance in the same manner as in Example 8-(6). 

(2) Preparation of tert-butyl N-(6-formyl-4-morpholino-2-pyridyl)carbamate 

[0304] The compound (1.12 g) obtained by the above reaction was dissolved in dimethyl sulfoxide (45 ml), and a 
sulfur trioxide-pyridine complex salt (2.88 g) was added thereto, followed by stirring at room temperature for 2.5 hours. 
The reaction solution was added to water and extracted three times with ethyl acetate. The organic layer was washed 
three times with water. The organic layer was dried over anhydrous magnesium sulfate and then, the solvent was 
distilled off under reduced pressure to obtain the above identified compound (1 .2 g) as a white solid. 
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(3) Preparation of tert-butyl N-(6-methoxycarbonylethyM-morpholino-2-pyridyl)carbarnate 

[0305] To a solution of methyl dimethylphosphonoacetate (0.7 ml) in tetrahydrofuran (30 ml), 60% sodium hydride 
(202 mg) was added at -20°C, followed by stirring at the same temperature for 20 minutes. Then, a solution of the 

5 compound (1.11 g) obtained by the above reaction in tetrahydrofuran (15 ml), was added at the same temperature, 
followed further by stirring at the same temperature for one hour. The solvent was distilled off under reduced pressure, 
and water was added to the residue. The mixture was extracted three times with ethyl acetate. The organic layer was 
washed with water and dried over anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced 
pressure. The residue was dissolved in a solvent mixture comprising ethyl acetate (10 ml), tetrahydrofuran (25 ml) and 

10 ethanol (25 ml), and palladium-carbon (260 mg) was added thereto, followed by vigorous stirring at room temperature 
for 18 hours in a hydrogen (normal pressure) atmosphere. Palladium-carbon was filtered off, and the filtrate was con- 
centrated under reduced pressure to obtain the above identified compound (1 .33 g) as a white solid. 

(4) Preparation of tert-butyl N-(6-hydrazinocarbonylethyl-4-morpholino-2-pyridyl)carbamate 

15 

[0306] To a solution of the compound (350 mg) obtained by the above reaction in methanol (10 ml) and tetrahydro- 
furan (2 ml), hydrazine monohydrate (1.16 ml) was added, followed by stirring at room temperature for 4.5 days. The 
reaction solution was concentrated under reduced pressure to obtain the above identified compound (350 mg) as a 
colorless oily substance. 

20 

(5) Preparation of tert-butyl N-[4-morpholino-6-(2-propionohydra2ino)carbonylethyl-2-pyridyl]carbamate 

[0307] To a solution of the compound (350 mg) obtained by the above reaction in chloroform (2 ml), pyridine (0.5 ml) 
and propionic anhydride (70 were added at 0°C, followed by stirring at room temperature for 1.5 hours. To the 
25 reaction solution, a saturated sodium hydrogen carbonate aqueous solution was added, and the mixture was extracted 
three times with chloroform. The organic layer was washed with water and dried over anhydrous magnesium sulfate. 
Then, the solvent was distilled off under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (methanol/chloroform = 1/100 4/100) to obtain the above identified compound (94 mg) as a colorless oily 
substance. 
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(6) Preparation of tert-butyl N-{6-[2-(5-ethyl-1 ,3,4-thiadiazol-2-yl)ethyl]-4-morpholino-2-pyridyl}carbamate 

[0308] To a solution of the compound (94 mg) obtained by the above reaction in tetrahydrofuran (2 ml), Lawesson's 
reagent (135 mg) was added, followed by stirring at room temperature for 7.5 hours. The solvent was distilled off under 
35 reduced pressure, and the residue was purified by silica gel column chromatography (methanol/chloroform = 2/1 00 -» 
4/100) to obtain the above identified compound (68 mg) as a colorless oily substance. 

(7) Preparation of 6-[2-(5-ethyl-1 J 3,4-thiadiazol-2-yl)ethyl]-4-morpholino-2-[3-(2-propenyloxycarbonylamino) 
benzylamino]pyridine 

40 

[0309] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow solid in the same manner as in Example 1-(6) and (7) except that benzyl bromide was changed to 3-(2-prope- 
nyloxycarbonylamino)benzyl bromide. 

[0310] 1 H-NMR(CDCI 3 ) 6 :1. 38(3H, t, J=7. 5Hz), 3. 08(2H t q, J=7. 5Hz), 3. 08(2H, t, J=7. 3Hz), 3. 20(4H, t, J=5. 
45 1 Hz), 3. 54(2H, t, J=7. 3Hz), 3. 76(4H, t, J=5. 1 Hz), 4. 43(2H, d, J=6. 0Hz), 4. 65(2H, d, J=5. 7Hz), 5. 26(1 H, dq, J=1 . 
3Hz, 10.5Hz), 5. 37(1 H, dq, J=1. 3Hz, 17.2Hz), 5. 50 (1H, d, J=2. 0Hz), 5. 95(1 H, ddt, J=10. 5Hz, 17.2Hz), 6. 03(1 H, 
d, J=2. 0Hz), 6. 97(1 H, s), 7. 05(1 H, d, J=7. 3Hz), 7. 29(1 H, d, J=7. 3Hz), 7. 26(1 H, d, J=7. 3Hz), 7. 39(1 H, s). 
[0311] Examples 23 and 24 were obtained in the same manner as in Example 22-(5) to (7) except that propionic 
anhydride was changed to the corresponding carboxylic anhydride. 

50 

EXAMPLE 23 

6-[2-(5-isopropyl-1 t 3 ( 4-thiadiazol-2-yl)ethyl]-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzylaminolpyridine 

55 [0312] 1 H-NMR(CDCI 3 ) 8 :1. 37(3H, s) f 1. 40(3H, s), 3. 00(2H, t, J= 7.6Hz), 3. 15(4H, t, J=4. 9Hz), 3. 40(1 H, q, J=6. 
9Hz), 3. 49(2H, t, J=7. 6Hz), 3. 77(4H, t, J=4. 9Hz), 4. 45(2H ( d, J=5. 8Hz), 4. 66(2H, d f J=5. 8Hz), 4. 95(1H, brs), 5. 
26(1 H, dd, J=1 . 2Hz, 9.0Hz), 5. 36(1 H, dd, J=1 . 2Hz, 1 5.9Hz), 5. 55(1 H, d, J=1 . 8Hz), 5. 95(1 H, ddt, J=5. 8Hz, 9.0Hz, 
1 5.9Hz), 6. 00(1 H, d, J=1 . 8Hz), 6. 94(1 H, brs), 7. 06(1 H, d, J=7. 5Hz), 7. 26(1 H, d, J=7. 5Hz, 8.1 Hz), 7. 32(1 H, d, J=8. 
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1Hz), 7. 39(1 H,s). 

EXAMPLE 24 

5 4-morpholino-2-[3-(2-propeny!oxycarb^^ 

[0313] 1 H-NMR(CDCI 3 ) 8 :0. 99(3H, t, J=7. 3Hz), 1 . 77(2H, tq, J=7. 3Hz, 7. 6Hz), 3. 00(4H, t, J=7. 6Hz), 3. 15(4H, 
t, J=4. 9Hz), 3. 50(2H, t, J=7. 6Hz), 3. 77(4H, t, J=4. 9Hz), 4. 45(2H t d, J=4. 9Hz), 4. 65(2H, d, J=2. 7Hz), 4. 95(1 H, 
brs), 5. 26(1 H, dd, J=1.4Hz, 10. 3Hz), 5. 36 (1H, dd, J=1. 4Hz, 17. 2Hz), 5. 55(1 H, s), 5. 97(1 H, ddt, J=2. 7Hz, 10. 
10 3Hz, 17. 2Hz), 6. 00(1 H, s), 6. 90(1 H, brs), 7. 05(1 H, d, J=7. 6Hz), 7. 20-7. 31 (2H, m), 7. 38(1 H, s). 

EXAMPLE 25 

Preparation of (±)-6-(5-ethyl-1 ) 3,4-thiadiazol-2-ylthiomethyl)-4-(2-methylpiperidino)- 
15 2-[3-(2-propenyloxycarbonylamino)benzylamino)pyridine 

(1) Preparation of dimethyl (±)-4-(2-methy!piperidino)-2,6-pyridinedicarboxylate 

[0314] 4-chloro-2,6-pyridinedicarboxylic acid (3.5 g) was dissolved in 2-methylpiperidine (25 ml), and cupric oxide 
20 (207 mg) was added thereto, followed by heating at 180°Cfor 14 hours in a sealed tube. Cupric oxide was filtered off, 
and 2-methylpiperidine was distilled off under reduced pressure. The residue was dissolved in 10% hydrochloric acid- 
methanol (50 ml), followed by refluxing under heating for 20 hours. The reaction solution was concentrated under 
reduced pressure, and then, chloroform and water were added to the residue. The mixture was made alkaline with a 
IN sodium hydroxide aqueous solution, and then, the organic layer was separated and dried over anhydrous magnesium 
25 sulfate. The solvent was distilled off under reduced pressure, and the residue was purified by silica gel column chro- 
matography (hexane/ethyl acetate = 1:1-* 2:5) to obtain the above identified compound (5.07 g) as a white solid. 

(2) Preparation of tert-butyl (±) -N-[6-(5-ethyl-1 ,3 t 4-thiadiazol-2-ylthiomethyl)-4-(2-methylpiperidino)-2-pyridyl] 
carbamate 

30 

[0315] Using the compound obtained by the above reaction, the above identified compound was obtained as a white 
solid in the same manner as in Example 1-(2) to (5). 

(3) Preparation of (±)-2-[N-tert-butoxycarbonyl-N-(3-nitrobenzyl)amino]-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 
35 4-(2-methylpiperidino)pyridine 

[0316] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow oily substance in the same manner as in Example 8-(3). 

40 (4) Preparation of (±)-2-[N-(3-aminobenzyl)-N-tert-butoxycarbonylamino]-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 
4-(2-methylpiperidino)pyridine 

[0317] The compound (377 mg) obtained by the above reaction was dissolved in ethanol (6 ml) and stannous chloride 
(489 mg) was added, followed by stirring at 50°C for one hour and further at 60°C for one hour. The solvent was distilled 
45 off under reduced pressure, and a saturated sodium hydrogen carbonate aqueous solution was added to the residue. 
Then, the pH was adjusted from 7 to 8, followed by extraction with ethyl acetate. The organic layer was dried over 
anhydrous sodium sulfate, and then, the solvent was distilled off under reduced pressure. The residue was purified by 
silica ge! column chromatography (ethyl acetate/heptane = 2/3 -» 1/1) to obtain the above identified compound (189 
mg). 
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(5) Preparation of (±)-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-(2-methylpiperidino)- 
2-[3-(2-propenyloxycart)onylamino)benzylamino]pyridine 

[0318] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
55 yellow solid in the same manner as in Example 8-(5) and Example 1 -(7). 

[0319] 1 H-NMR(CDCI 3 ) 8 :1. 01 (3H, d, J=6. 6Hz), 1 . 37(3H, t, J=7. 6Hz), 1 . 58-1 . 80(6H, m), 2. 84(1 H, dt, J=3. 0Hz, 
12. 5Hz), 3. 05(2H, q, J= 7. 6Hz), 3. 45(1 H, dt, J=3. 0Hz, 12.5Hz), 4. 05(1 H, m), 4. 39(2H, s), 4. 40(2H, d, J=4. 9Hz), 
4. 65(2H, d, J=5. 6Hz), 5. 13-5. 27(1 H, m), 5. 24(1H, dd, J=1. 1Hz, 10.3Hz), 5. 34(1 H, dd, J=1. 1Hz, 17. 0Hz), 5. 51 



43 



EP 0 889 034 B1 

(1H, d, J=2. 0Hz), 5. 95(1 H, ddt, J=5. 6Hz, 10.3Hz, 17.0Hz), 6. 29(1 H, d, J=2. OHz), 6. 83(1 H, brs), 7. 05(1 H, d, J=7. 
6Hz), 7. 26(1 H, dd, J=6. 3Hz, 7.6Hz), 7. 34(1 H, s), 7. 36(1 H, d, J=6. 3Hz). 

EXAMPLE 26 

Preparation of (+)-6-[1-(5-ethyl-1 ,3,4-thiadiazol-2 ylthio)ethyl]-4-morpholjno-2-[3-(2-propenyloxycarbonylamino) 
benzylamino]pyridine 

(1) Preparation of 2^N4ert-butoxycarbonyl-N-[3-(2-propenyloxycartDonylamino)benzyl]amino}-6-formyl- 
4-morpholinopyridine 

[0320] Using the compound obtained in Example 8-(6), the above identified compound was obtained in the same 
manner as in Example 22-(2). 

(2) Preparation of (±)-2-{N-tert-butoxycarbonyl-N-[3-(2-propenyloxycarbonylamino)benzyl]amino}-6-(1 -hydroxyethyl)- 
4-morpholinopyridine 

[0321] The compound (42 mg) obtained by the above reaction is dissolved in tetrahydrofuran (1 .5 ml), and methyl- 
magnesium bromide (a 0.95N tetrahydrofuran solution, 0.15 ml) was added at -65°C, followed by stirring at the same 
temperature for 30 minutes. Ethyl acetate was added thereto, followed by washing with water and a saturated sodium 
chloride aqueous solution and drying over anhydrous sodium sulfate. Then, the solvent was distilled off under reduced 
pressure, and the residue was purified by silica gel column chromatography (ethyl acetate/heptane = 2/3 -> 2/1) to 
obtain the above identified compound (189 mg). 

(3) Preparation of (±)-6-[1-(5-ethyl-1 ,3,4-thiadiazol-2-ylthio)ethyl]-4-morpholino-2-[3-(2-propenyloxycarbonylamino) 
benzylamino]pyridine 

[0322] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow solid in the same manner as in Example 8-(7) and (8) except that 5-ethyl-3-mercapto-1 ,2,4-triazole was changed 
to 5-ethyl-2-mercapto-1 ,3,4-thiadiazole. 

[0323] 1 H-NMR(CDCI 3 ) 8 :1 . 36(3H, t, J=7. 5Hz), 1 . 77(3H, d, J=6. 9Hz), 3. 05(2H, q, J=7. 5Hz), 3. 16(4H, dd, J=4. 
7Hz, 5.0Hz), 3. 76(4H, dd, J=4. 7Hz, 5.0Hz), 4. 44(2H, d, J=4. 7Hz), 4. 65(2H, d, J=5. 7Hz), 4. 89 (1H, q, J=6. 9Hz), 
4. 99-5. 18(1H, m), 5. 25(1 H, d, J=10. 7Hz), 5.35 (1H, d, J=17. 1Hz), 5. 55(1 H, d, J=1. 9Hz), 5. 96(1 H, ddt, J=5. 7Hz, 
10.7Hz, 17.1Hz), 6. 22(1 H, d, J=1. 9Hz), 6. 84(1 H, brs), 7. 06(1 H, d, J=7. 2Hz), 7. 26(1 H, dd, J=7. 2Hz, 8.3Hz), 7. 33 
(1H, d, J=8. 3Hz), 7. 39(1 H,s). 

EXAMPLE 27 

Preparation of 6-(5-ethyl-1 > 3,4-thiadiazol-2-ylthiomethyl)-4-morphonno-2-[6-(2-propenyloxycarbonylamino)- 
2-pyridylmethylaminolpyridine 

[0324] The above identified compound was obtained as a pale yellow solid in the same manner as in Example 1 -(6), 
Example 4-(2) and (3) and Example 1-(7) except that benzyl bromide was changed to ethyl 6-chloromethylpyridine- 
2-carboxylate. 

[0325] *H-NMR(CDCI 3 ) 6 :1. 38(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 19(4H, dd, J=4. 9Hz, 5.0Hz), 3. 78(4H, 
dd, J=4. 9Hz, 5.0Hz), 4. 44 (2H, s) t 4. 46(2H, d, J=5. 4Hz), 4. 69(2H, dt, J=1. 4Hz, 5.6Hz), 5.28 (1H, dt, J=1. 4Hz, 
10.4Hz), 5. 38(1 H, dt, J=1 . 4Hz, 17. 2Hz), 5. 40-5. 50(1 H, m), 5. 62(1 H, d, J=2. OHz), 5. 96(1 H, ddt, J=5. 6Hz, 10. 4Hz, 
17.2Hz), 6. 33(1 H, d, J=2. OHz), 7. 02(1 H, d, J=7. 7Hz), 7. 45(1 H, brs), 7. 64(1 H, t, J=7. 7Hz), 7. 82(1 H, d, J=7. 7Hz). 

EXAMPLE 28 

Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morphoHno-2-[2-(2-propenyioxycarbonylamino)- 
4-pyridylmethylamino]pyridine 

[0326] The above identified compound was obtained as a white solid in the same manner as in Example 27 except 
that ethyl 6-chloromethylpyridine-2-carboxylate was changed to ethyl 4-chloromethylpyridine-2-carboxylate. 
[0327] 1 H-NMR(CDCI 3 ) 5 :1 . 38(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 1 7(4H, dd, J=4. 9Hz, 5.0Hz), 3. 77(4H, 
dd, J=4. 9Hz, 5. OHz), 4. 41 (2H, s), 4. 49(2H, d, J=6. 2Hz), 4. 69(2H, dt, J=1, 4Hz, 5.7Hz), 4. 90-5. 10(1H, m), 5. 28 
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(1 H, dq, J=1 . 4Hz, 1 0.5Hz), 5. 37(1 H, dq, J=1 . 4Hz, 1 7.2Hz), 5. 56(1 H, d, J=2. OHz), 5. 97(1 H, ddt, J=5. 6Hz, 1 0. 5Hz, 
1 7.2Hz), 6. 33(1 H, d, J=2. OHz), 7. 03(1 H, dd, J=1 . 5Hz, 5. 3Hz), 7. 98 (1 H, brs), 8. 15(1 H, brs), 8. 19(1 H, d, J=5. 3Hz). 

EXAMPLE 29 

Preparation of 6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-4-m^ 
pyridine 

[0328] Using the compound of Example 5-(1 ), the above identified compound was obtained as a colorless oily sub- 
stance in the same manner as in Example 8-(5) and Example 1 -(7) except that allyl chloroformate was changed to 
propyl chloroformate. 

[0329] 1 H-NMR(CDCI 3 ) 5 :0. 97(3H, t, J=7. 1Hz), 1 . 38(3H, t, J=7. 6Hz), 1 . 69(2H, sext, J=7. 1Hz), 3. 06(2H, q, J=7. 
6Hz), 3. 16(4H, dd, J= 4.8Hz, 5.1Hz), 3. 76(4H, dd, J=4. 8Hz, 5.1Hz), 4. 11 (2H, t, J=7. 1Hz), 4. 41(2H, s), 4. 42(2H t 
d, J=4. 9Hz), 5. 56(1 H, d, J=2. OHz), 6. 31 (1H. d, J=2. OHz), 6. 74(1 H, brs), 7. 04(1 H, brd, J=7. 7Hz), 7. 25(1 H t t, J=7. 
7Hz), 7. 31 (1H, brd, J=7. 7Hz), 7. 38(1 H, brs). 

[0330] Examples 30 to 32 were obtained in the same manner as in Example 29 except that propyl chloroformate 
was changed to the corresponding alkyl chloroformate. 

EXAMPLE 30 

6-(5-ethyl-1 > 3,4-thiadiazol-2'ylthiomethyl)-2-(3-methoxycarbonylaminobenzylamino)-4-morpholinopyridine 

[0331] 1 H-NMR(CDCI 3 ) 8 :1 . 38(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 9Hz, 5.0Hz), 3. 76(3H, 
s), 3. 76(4H, dd, J=4. 9Hz, 5.0Hz) r 4. 41 (2H, s), 4. 42(2H, d, J=6. 1 Hz), 4. 97-5. 1 0(1 H, m), 5. 56 (1 H, d, J=2. OHz), 6. 
31 (1H, d, J=2. OHz), 6. 80(1 H, brs), 7. 05(1 H, brd, J=7. 6Hz), 7. 23(1 H, t, J=7. 6Hz), 7. 32(1 H, brd, J=7. 6Hz), 7. 38 
(1H, brs). 

EXAMPLE 31 

6-(5-ethyl-1 ,3,4-thiadiazol"2-ylthiomethyl)-2-(3-isopropyloxycail3onylaminobenzylamino)-4-moroholinopyridine 

[0332] 1 H-NMR(CDCI 3 ) 8 :1 . 29(6H, d, J=6. 3Hz), 1 . 37(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 
9Hz, 5.0Hz), 3. 76(4H, dd, J=4. 9Hz, 5.0Hz), 4. 42(2H, s), 4. 42(2H, d, J=5. 6Hz), 4. 95-5. 05(1 H, m), 5. 00(1 H, sept, 
J=6. 3Hz), 5. 57(1 H, d, J=2. OHz), 6. 31 (1H, d, J=2. OHz), 6. 64(1 H, brs), 7. 04(1 H, brd, J=7. OHz), 7. 25(1 H, t, J= 
7.0Hz), 7. 30(1 H, brd, J=7. OHz), 7. 39(1 H, brs). 

EXAMPLE 32 

6-(5-ethyl-1,3,4-thiadiazo(-2-ylthiom 

[0333] 1 H-NMR(CDCI 3 ) 8 :0. 88-0. 95(3H, m), 1 . 30-1 . 42(4H, m), 1. 37 (3H, t, J=7. 6Hz), 1 . 60-1 . 73(2H, m) r 3. 06 
(2H, q, J=7. 6Hz), 3. 16 (4H, dd, J=4. 9Hz, 5.1Hz), 3. 76(4H, dd, J=4. 9Hz, 5.1Hz), 4. 14(2H, t, J=6. 7Hz), 4. 41 (2H, 
s), 4. 42(2H, d, J=4. 5Hz), 4. 95-5. 05(1 H, m), 5. 56(1 H, d, J=2. OHz), 6. 31 (1H, d, J=2. OHz), 6. 73(1 H, s), 7. 04 (1H, 
brd, J=7. 6Hz), 7. 25(1 H, t, J=7. 6Hz), 7. 31 (1H, brd, J=7. 6Hz), 7. 38(1 H, brs). 

EXAMPLE 33 

Preparation of 2-(3-aminobenzylamino)-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholinopyridine 

[0334] Using the compound obtained by the Example 5-(1 ), the above identified compound was obtained in the same 
manner as in Example 1-(7). 

[0335] 1 H-NMR(CDCI 3 ) 8 :1. 37(3H, t, J=7. 6Hz), 3. 05(2H, q, J=7. 6Hz), 3. 19(4H, dd, J=4. 9Hz, 5.0Hz), 3. 77(4H, 
dd, J=4. 9Hz, 5.0Hz), 4. 43 (2H, s), 4. 51 (2H, d, J=5. 9Hz), 5. 27-5. 38(1 H, m), 5. 56(1 H, d, J= 2. OHz), 5. 55-5. 70 
(1 H, m), 6. 34(1 H, d, J=2. OHz), 6. 30-6. 50(1 H, m), 7. 41 (1 H, t, J=7. 6Hz), 7. 50(1 H, d, J=7. 6Hz), 7. 74(1 H, d, J= 7. 
6Hz), 7. 87(1 H, s). 
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EXAMPLE 34 

Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morohol^ 
benzylamino]pyridine 

5 

[0336] The compound (17.4 mg) obtained in Example 33 and 4-dimethylaminopyridine (5.8 mg) were dissolved in 
chloroform (1.0 ml), and a solution of phenyl chlorocarbonate (7.4 mg) in chloroform (0.5 ml) was added thereto, fol- 
lowed by stirring at room temperature for one hour. Further, a solution of triethylamine (32.2 mg) and 3-methyl-2-buten- 
1 -ol (28 mg) in chloroform, was added, thereto, followed by stirring at room temperature overnight, at 55°C for 6 hours, 

10 at 70°C for 3 hours and further at 80°C for 3 hours. The solvent was distilled off under reduced pressure, and the 
residue was purified by thin layer chromatography for separation (silica gel 60F 254 , manufactured by Merck Company, 
chloroform:methanol = 10:1) to obtain the above identified compound (13.6 mg) as a white solid. 
[0337] 1 H-NMR(CDCI 3 ) 6 :1. 38(3H, t, J=7. 5Hz), 1. 78(6H, s), 3. 06(2H, q, J=7. 5Hz), 3. 16-3. 21 (4H, m), 3. 73-3. 
78(4H, m), 4. 40(2H, brs), 4. 43(2H, s), 4. 65(2H, d, J=7. 3Hz), 5. 34-5. 42(1 H, m), 5. 53(1 H, d, J=2. 0Hz), 6. 12(1 H, 

15 brs), 6. 34(1 H, d, J=2. 0Hz), 6. 71 (1H, brs), 7. 04(1 H, d, J=6. 8Hz), 7. 22-7. 32(2H, m), 7. 39(1 H, brs). 

EXAMPLE 35 

Preparation of (±)-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-(5-methyl-2-thiazolin-2-ylamino)benzylamino]- 
20 4-morpholinopyridine 

(1 ) Preparation of 2^N-(tert-butoxycariDonyl)-N-[3-(2-propenylaminothiocaroonylamino)benzyl]amino}-6-(5-ethyl- 
1 ,3,4-thiadiazol-2-ylthiomethy!)-4-morpholinopyridine 

25 [0338] The compound (27.1 mg) obtained in Example 5-(1) was dissolved in chloroform (0.7 ml), and a solution of 
2-propenylthioisocyanate (7.5 mg) in chloroform (0.3 ml), was added, followed by stirring at room temperature over- 
night. Further, a solution of 2-propenylthioisocyanate (22.5 mg) in chloroform (0.6 ml) was added, followed by stirring 
at 45°C for 3 hours and at 60°C for 3 hours. Ethyl acetate was added thereto, followed by sequential washing with a 
saturated sodium hydrogen carbonate aqueous solution and a saturated sodium chloride aqueous solution. The product 

30 was dried over anhydrous sodium sulfate and then, the solvent was distilled off under reduced pressure. The residue 
was purified by thin layer chromatography for separation (silica gel 60F 25 4, manufactured by Merck Company, ethyl 
acetate) to obtain the above identified compound (30.1 mg) as a white solid. 

(2) Preparation of (±)-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-(5-methyl-2-thiazolin-2-ylamino)benzylamino]- 
35 4-morpholinopyridine 

[0339] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow oily substance in the same manner as in Example 1-(7). 

[0340] 1 H-NMR(CDCI 3 ) 5 :1 . 38(3H, t, J=7. 5Hz), 1 . 42(3H, d, J=6. 6Hz), 3. 06(2H, q, J=7. 5Hz), 3. 14-3. 20(4H, m), 
40 3. 40-3. 50(1 H, m), 3. 73-3. 78(4H, m), 3. 80(1 H, brs), 3. 81-3. 93(2H, m), 4. 41 (2H, d, J= 7.1Hz), 4. 42(2H, s), 5. 24 
(1H, brs), 5. 54(1H, d, J=2. 0Hz), 6. 32(1H, d, J=2. 0Hz), 7. 00-7. 12(3H, m), 7. 23(1H, d, J=7. 6Hz). 

EXAMPLE 36 

45 Preparation of 2-(2-acetamidobenzylamino)-6-(5-ethyl-1 ^^-thiadiazol^-ylthiomethyQ^-morpholinopyridine 

(1) Preparation of 2-{N-tert-butoxycarbonyl-N-[2-(2-propenyloxycarbonylamino)benzyl]amino}-6-(5-ethyl- 
l^^-thiadiazol^-ylthiomethyO^-morpholinopyridine 

50 [0341] The above identified compound was obtained in the same manner as in Example 1-(6) and Example 4-(2) 
and (3) except that benzyl bromide was changed to methyl 2-bromomethylbenzoate. 

(2) Preparation of 2-[N-(2-aminobenzyl)-N-(tert-butoxycarbonyl)amino]-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 
4-morpholinopyridine 

55 

[0342] The compound (39.1 mg) obtained by the above reaction, palladium (II) acetate (0.2 mg) and trisodium 3,3", 
3"-phosphinidinetris(benzenesulfonate) (1 mg) were dissolved in acetonitrile (0.6 ml) and water (0.1 ml), and diethyl- 
amine (32 uJ) was added, followed by stirring at room temperature for one hour. Ethyl acetate was added thereto, 
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followed by washing with water and a saturated sodium chloride aqueous solution and drying over anhydrous magne- 
sium sulfate. Then, the solvent was distilled off under reduced pressure to obtain the above identified compound (30 
mg) as a yellow solid. 

5 (3) Preparation of 2-(2-acetamidobenzylamino)-6-(5-ethyl-1 ,3,4-thiadia2oI-2-ylthiomethyl)-4-morpholinopyridine 

[0343] The compound (30 mg) obtained by the above reaction was dissolved in chloroform (1 ml), and 4-dimethyl- 
aminopyridine (8 mg) and acetyl bromide (4.8 uJ) were added thereto, followed by stirring at room temperature for 3 
hours. Chloroform was added thereto, and the mixture was washed with a saturated sodium chloride aqueous solution 
10 and dried over anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced pressure. The residue 
was treated in the same manner as in Example 1 -(7) to obtain the above identified compound (22 mg) as a pale yellow 
oily substance. 

[0344] 1 H-NMR(CDCI 3 ) 8:1. 37(3H, t, J=7. 5Hz), 2. 08(3H, s), 3. 05(2H, q, J=7. 5Hz), 3. 1 9(4H, dd, J=4. 7Hz t 4.9Hz), 
3. 77(4H, dd, J=4. 7Hz, 4.9Hz), 4. 49(2H, s), 4. 49-4. 51 (2H, m), 5. 1 0-5. 29(1 H, m), 5. 62(1 H, d, J=1 . 9Hz), 6. 37(1 H, 
15 d, J=1 . 9Hz), 7. 09(1 H, dd, J=7. 5Hz, 8. 0Hz), 7. 23-7. 32(2H, m), 7. 92(1 H, d, J=8. 0Hz), 8. 80(1 H, brs). 

EXAMPLE 37 

Preparation of 2-[3-(cyclopropylmethyloxycart3onylamino)benzylamino]-6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethy 
20 4-morpholinopyridine 

[0345] To a solution of the compound (1 7 mg) obtained in Example 5-(1 ) in chloroform (1 ml), N,N'-carbonyldi imida- 
zole (25 mg) was added, followed by stirring at room temperature for two hours. To the reaction solution, triethylamine 
(41 u,l) and cyclopropanemathanol (25 u.l) were added, followed by stirring at room temperature overnight. Water was 
25 added thereto, and the mixture was extracted three times with chloroform. The organic layer was washed with water 
and dried over anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced pressure, and the 
residue was treated in the same manner as in Example 1-(7) to obtain the above identified compound (6.4 mg) as a 
pale yellow oily substance. 

[0346] 1 H-NMR(CDCI 3 ) 5 :0. 32(2H, q, J=4. 5Hz), 0. 58(2H, q, J=4. 5Hz), 1 . 1 6(1 H, m), 1 . 37(3H, t, J=7. 6Hz), 3. 05 
30 (2H, q, J=7. 6Hz), 3. 16(4H, t, J=5. 0Hz), 3. 76(4H, t, J=5. 0Hz), 3. 96(2H, d, J=7. 3Hz), 4. 42(4H, s), 5. 15(1H, brs), 
5. 55(1 H, d, J=2. 1Hz) t 6. 31(1 H, d, J=2. 1Hz), 7. 03(1 H, s) 7. 05(1 H, d, J=7. 2Hz), 7. 26(1 H, t, J=7. 8Hz), 7. 30(1 H, 
d, J=7. 2Hz),7. 38(1 H, brs). 

[0347] Using the compound obtained in Example 33, Examples 38 to 42 were obtained in the same manner as in 
Example 37 except that cyclopropanemethanol was changed to the corresponding alcohol. 

35 

EXAMPLE 38 

6-(5-ethyl-1 > 3,44hiadiazol-2-ytthiomethyl)-2-[3-(2-furylmethyloxycarbonylamino)benzylamino]-4-momholi 

40 [0348] 1 H-NMR(CDCI 3 ) 6 :1. 36(3H, t, J=7. 6Hz), 3. 04(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 8Hz, 5. 0Hz), 3. 76(4H, 
dd, J=4. 8Hz, 5. 0Hz), 4. 41 (2H, s), 4. 42(2H, d, J=4. 2Hz), 5. 14(2H, s), 5. 17(1H, brs), 5. 55(1 H, d, J=2. 0Hz), 6. 32 
(1H, d, J=2. 0Hz), 6. 37(1 H, dd, J=1. 9Hz, 3. 3Hz), 6. 45(1 H, d, J=3. 3Hz), 6. 86(1 H, brs), 7. 05(1 H, d, J=7. 3Hz), 7. 
21-7. 33(2H, m), 7. 37(1 H, brs), 7. 43(1 H, d, J=1. 9Hz). 

45 EXAMPLE 39 

6-(5-ethyl-1,3,4-thiadiazol-2-ytthiom 
pyridine 

50 [0349] 1 H-NMR(CDCI 3 ) 5 :1. 36(3H, t, J=7. 6Hz), 3. 04(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 8Hz, 5.1Hz), 3. 75(4H, 
dd, J=4. 8Hz, 5.1Hz), 4. 41 (2H, s), 4. 42(2H, d, J=3. 9Hz), 5. 26(1 H, brs), 5. 33(2H, s), 5. 55(1 H, d, J=2. 0Hz), 6. 32 
(1H, d, J=2. 1Hz), 6. 88(1 H, brs), 6. 99(1H, dd, J=3. 5Hz, 5.1Hz), 7. 05(1 H, d, J=7. 4Hz), 7. 13(1H, d, J=3. 5Hz), 7. 
21-7. 30(2H, m), 7. 33(1 H, d, J=5. 1Hz), 7. 37(1 H, brs). 

55 
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EXAMPLE 40 

6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-(3-furyl^^ 

[0350] 1H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7. 6Hz), 3. 05(2H, q, J=7. 6Hz), 3. 17(4H, t, J=4. 9Hz), 3. 76(4H, t, J=4. 
9Hz), 4. 41 (2H, s), 4. 42(2H, d, J=4. 4Hz), 5. 06(2H, s), 5. 17(1H, brs), 5. 55(1 H, d, J=2. 0Hz), 6. 32(1 H, d, J=2. OHz) 
6. 45(1 H, d, J=2. OHz) 6. 47(1 H, d, J=2. OHz) 6. 83(1 H, s), 7. 05(1 H, d, J=7. 3Hz), 7. 23-7. 93(3H, m), 7. 51 (1H, brs). 

EXAMPLE 41 

6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2^^ 
benzylamino]pyrid ine 



[0351] 1 H-NMR(CDCI 3 ) 5 :1. 48(3H, t ( J=7. 6Hz), 1. 63-1. 71(1 H, m), 2. 01-2. 10(1H, m), 2. 57-2. 68(1 H, m), 3. 05 
(2H, q, J=7. 6Hz) t 3. 16 (4H, t, J=5. OHz), 3. 62(1 H, dd, J=5. 7Hz, 8.9Hz), 3. 76(5H, t, J= 5.0Hz), 3. 83-3. 89(2H, m), 
4. 05(1 H, dd, J=6. 7Hz, 11. OHz), 4. 18(1H, dd, J=6. 7Hz, 11. OHz), 4. 42(2H, s), 4. 44(2H, d, J=5. 3Hz), 5. 02(1 H, bit, 
J=5. 3Hz), 5. 56(1 H, d, J=1. 9Hz), 6. 30(1 H, d, J=1. 9Hz), 6. 85 (1H, brs), 7. 05(1 H, d, J=7. 2Hz), 7. 23-7. 36(3H, m). 



EXAMPLE 42 



6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-4-moiph 
benzyl am ino]py rid ine 

[0352] 1 H-NMR(CDCi 3 ) 6 :1. 37(3H, t, J=7. 6Hz), 1. 63(1 H, m), 1. 95 (2H, m), 3. 06(2H, q, J=7. 6Hz), 3. 16(4H, t, 
J=5. 5Hz), 3. 76(6H, t, J=5. 5Hz), 3. 82(1 H, m), 3. 90(1 H, m), 4. 05(1 H, dd, J=7. 5Hz, 11 .1 Hz), 4. 16(1 H, m), 4. 26(1 H, 
dd, J=2. 7Hz, 1 0.8Hz), 4. 41 (4H, s), 5. 25(1 H, brs), 5. 55(1 H, d, J=1 . 9Hz), 6. 31 (1 H, d, J=1 . 9Hz), 6. 83 (1 H, dd, J=2. 
1Hz, 8.5Hz), 7. 04(1 H, dd, J=2. 1Hz, 8.5Hz), 7. 22-7. 34 (2H, m). 

EXAMPLE 43 

Preparation of 2-[3-(cyclopropylaminocarbonylamino)benzylaminol-6-(5-ethyl- 1,3, 4-th iadiazol-2-vlthiomethyl)- 
4-morpholinopyridine 

[0353] Using the compound obtained in Example 5-(1 ), the above identified compound was obtained as a pale yellow 
oily substance in the same manner as in Example 34 and Example 1-(7), except that 3-methyl-2-buten-1-ol was 
changed to cyclopropylamine. 

[0354] 1 H-NMR(CDCI 3 ) 8 :0. 60-0. 63(2H, m), 0. 76-0. 83(2H, m), 1. 37 (3H, t, J=7. 6Hz), 2. 57-2. 62(1 H, m), 3. 05 
(2H, q, J=7. 6Hz), 3. 15 (4H, dd, J=4. 8Hz, 5.1Hz), 3. 75(4H, dd, J=4. 8Hz, 5.1Hz), 4. 37(2H, s), 4. 39(2H, d, J=5. 8Hz), 
5. 05-5. 15(1H, m), 5. 25-5. 35(1 H, m), 5. 55(1 H, d, J=2. OHz), 6. 26(1 H, d, J=2. OHz), 6. 98(1 H, d, J=7. 6Hz), 7. 22 
(1 H, dd, J=7. 6Hz, 7.8Hz), 7. 22(1 H, brs), 7. 32(1 H, brs), 7. 46 (1 H, d, J=7. 8Hz). 

[0355] Examples 44 to 46 were obtained in the same manner as in Example 34 except that cyclopropylamine was 
changed to the corresponding alcohol or aniline. 

EXAMPLE 44 

* 

6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propynyloxycail3onylamino)benzylamino]pyri 

[0356] 1 H-NMR(CDCI 3 ) 6 :1. 37(3H, t, J=7. 6Hz), 2. 51 (1H, t, J=2. 5Hz), 3. 06(2H, q, J=7. 6Hz), 3. 17(4H, dd, J=4. 
8Hz, 5. OHz), 3. 76(4H, dd, J=4. 8Hz, 5.0Hz), 4. 41 (2H, s), 4. 43(2H, d, J=5. 9Hz), 4. 77(2H, d, J=2. 5Hz), 5. 56(1 H, 
d, J=2. OHz), 6. 32(1 H, d, J=2. OHz), 6. 90(1 H, brs), 7. 07(1 H, brd, J=7. 6Hz), 7. 26(1 H, t, J=7. 6Hz), 7. 32(1 H, brd, 
J=7. 6Hz), 7. 39(1 H, brs). 

EXAMPLE 45 

6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-2-[3-(2-methoxyethyloxycarbonylamino)benzylamino]- 
4-morpholinopyridine 

[0357] 1 H-NMR(CDCI 3 ) 5 :1. 38(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 16(4H, t, J=5. 3Hz), 3. 41 (3H, s), 3. 63 
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(2H, t, J=4. 7Hz), 3. 75(4H, t, J=5. 0Hz), 4. 32(2H, t, J=4. 6Hz), 4. 41 (4H, s), 5. 56(1 H, d, J= 2.1Hz), 6. 31 (1H, d, J=1 . 
9Hz), 6. 78(1 H, brs), 7. 07(1 H, m) 7. 26(2H t m), 7. 61 (1 H, s). 

EXAMPLE 46 

6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-2-[3-(3-hydrQxyphenylaminocarbony 
4-morpholinopyridine 

[0358] 1 H-NMR(CDCI 3 ) 5 :1. 35(3H, t, J=7. 6Hz), 3. 03(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 5Hz, 5.0Hz), 3. 71 (4H, 
dd, J=4. 5Hz, 5.0Hz), 4.28 (2H, m), 4. 32(2H, s), 5. 50(1 H, d, J=1. 7Hz), 5. 78-6. 02(1 H, brs), 6. 25(1 H, d, J=1. 7Hz), 
6. 51 (1 H, d, J=7. 3Hz), 6. 84(1 H, d, J=7. 7Hz), 7. 02-7. 1 5(5H, m), 7. 47(1 H, brd, J=8. 1 Hz), 7. 92(1 H, brs), 8. 23(1 H, brs). 

EXAMPLE 47 

Preparation of 6-(5-ethyl-1 ,3,44hiadiazol-2-ylthiomethyl)-2-(3-ethyloxycarbonylaminobenzylamino)- 

4-morpholinopyridine 
1 

[0359] Using the compound obtained in Example 33, the above identified compound was obtained as a colorless 
oily substance in the same manner as in Example 8-(5) except that allyl chloroformate was changed to ethyl chloro- 
formate. 

[0360] 1 H-NMR(CDCI 3 ) 5 :1. 30(3H, t, J=7. 1Hz), 1. 37(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 
8Hz, 5.0Hz), 3. 75(4H, dd, J=4. 8Hz, 5.0Hz), 4. 21 (2H, q, J=7. 1Hz), 4. 41(2H, s), 4. 42(2H, d, J=4. 9Hz), 4. 95-5. 15 
(1H, m), 5. 56(1 H, d, J=1. 9Hz), 6. 31 (1H, d, J=1. 9Hz), 6. 68(1 H, brs), 7. 04(1 H, d, J=7. 1Hz), 7. 22-7. 29(2H, m) 7. 
38(1 H, brs). 

EXAMPLE 48 

Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-(3-isobutyloxycarbonylaminobenzylamino)- 
4-morphoUnopyridine 

[0361] The above identified compound was obtained as a pale yellow oily substance in the same manner as in 
Example 47 except that ethyl chloroformate was changed to isobutyl chloroformate. 

[0362] 1 H-NMR(CDCI 3 ) 5 :0. 95(6H, d, J=6. 7Hz), 1 . 37(3H, t, J=7. 6Hz), 1 . 96(1H, m), 3. 06(2H q, J=7. 6Hz), 3. 16 
(4H, dd, J=4. 8Hz, 5. 0Hz), 3. 76(4H, dd, J=4. 8Hz, 5. 0Hz), 3. 94(2H, d, J=6. 6Hz), 4. 41 (2H, s), 4. 42(2H, d, J=5. 
8Hz), 4. 90-5. 05(1 H, m), 5. 56(1 H, d, J=2. 0Hz), 6. 30(1 H, d, J=2. 0Hz) 6. 70(1 H, brs), 7. 04(1 H, d, J=7. 2Hz), 7. 23-7. 
35(2H, m) 7. 38(1 H, s). 

EXAMPLE 49 

Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-piperidino-2-[3-(2-propenyloxycarbonylamino) 
benzylamino]pyridine 

(1) Preparation of tert-butyl N-[6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-piperidino-2-pyridyl]carbamate 

[0363] The above identified compound was obtained as a white solid in the same manner as in Example 1 -(1 ) to (5) 
except that morpholine was changed to piperidine. 

(2) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-(2-propenyloxycarbonylamino)benzylamino]- 
4-piperidinopyridine 

[0364] Using the compound obtained by the above reaction, the above identified compound was obtained as a white 
solid in the same manner as in Example 25-(3) to (5). 

[0365] 1 H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7. 6Hz), 1. 49-1. 67 (6H, m), 3. 05(2H, q, J=7. 6Hz), 3. 15-3. 25(4H, m), 4. 
40(4H, s), 4. 65(2H, d, J=5. 7Hz), 5. 25(1 H, dd, J=1 . 3Hz, 10. 4Hz), 5. 35(1 H, dd, J=1 . 3Hz, 1 7. 1 Hz), 5. 45-5. 61 (1 H, 
m), 5. 53(1H, d, J=2. 1Hz), 5. 93(1H, ddt, J=5. 7Hz, 10. 4Hz, 17. 1Hz), 6. 30(1H, d, J=2. 1Hz), 6. 88(1H, brs), 7. 05 
(1H, d, J=7. 8Hz), 7. 25(1 H, dd, J=7. 6Hz, 7. 8Hz), 7. 35(1 H, s), 7. 37 (1H, d, J=7. 6Hz). 
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EXAMPLE 50 

Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-(4-me 
4-morpholinopyiidine 

5 

[0366] The above identified compound was obtained as a pale yellow solid in the same manner as in Example 1 -(6) 
and (7) except that benzyl bromide was changed to 3-[N-tert-butoxycarboyl-N-(4-methyloxazol-2-yl)amino]benzyl 
methanesulfonate. 

[0367] 1 H-NMR(CDCI 3 ) 5 :1 . 36(3H, t, J=7. 6Hz), 2. 10(3H, d, J=1 . 3Hz), 3. 05(2H, q, J=7. 6Hz), 3. 10-3. 20(4H, m), 
10 3. 70-3. 80(4H, m), 4. 40-4. 50(4H, m), 5. 00-5. 10(1H, m), 5. 57(1 H, d, J=1. 9Hz), 6. 30(1 H, d, J=2. 0Hz), 6. 90-7. 00 
(2H, m), 7. 20-7. 30(1 H, m), 7. 36(1 H, s), 7. 40-7. 50(1 H, m), 7. 50-7. 80(1 H, m). 



EXAMPLE 51 



is Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2 ylthiomethyl)-4-morpholino-2-{1 -[3-(2-propenyloxycarbonylamino)phenyl] 
ethylamino}pyridine 



(1) Preparation of 4-morpholino-6-(2-tetrahydropyranyl)oxymethyl-2-pyridinecarboxylic acid 

20 [0368] The compound (5.0 g) obtained in Example 1-(2) and p-toluenesulfonic acid monohydrate (3.9 g) were dis- 
solved in chloroform (20 ml), and dihydropyran (9 g) was slowly added thereto at room temperature, followed by stirring 
for two hours. The reaction solution was washed sequentially with a saturated sodium hydrogen carbonate aqueous 
solution and a saturated sodium chloride aqueous solution. The organic layer was dried over anhydrous magnesium 
sulfate, and then, the solvent was distilled off under reduced pressure. The residue was dissolved in methanol (40 ml), 

25 and a IN sodium hydroxide aqueous solution (20 ml) was added, followed by stirring at 40° C for one hour. The reaction 
solution was distilled off under reduced pressure, and chloroform and IN hydrochloric acid were added to the residue. 
The aqueous layer was extracted six times with chloroform, and the organic layers were put together and dried over 
anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced pressure to obtain the above identified 
compound (3.77 g) as a white solid. 

30 

(2) Preparation of tert-butyl N-[4-morpholino-6-(2-tetrahydropyranyloxymethyl)-2-pyridyl] carbamate 

[0369] Using the compound obtained by the above reaction, the above identified compound was obtained as a white 
solid in the same manner as in Example 1-(5) except that dimethylformamide was changed to 1 ,4-dioxane. 

35 

(3) Preparation of 2-{N-tert-butoxycarbonyl-N-{1 -[3-(2-propenyloxycarbonylamino)phenyl]ethyl}amino}-4-morpholino- 
6-(2-tetrahydropyranyl)oxymethylpyridine 

[0370] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
40 yellow oily substance in the same manner as in Example 1 -(6) and Example 8-(4) and (5), except that benzyl bromide 
was changed to 1 -(3-nitrophenyl)ethyl methanesulfonate. 

(4) Preparation of 2-{N-tert-butoxycarbonyl-N-{1 -[3-(2-propenyloxycarbonylamino)phenyl]ethyl}amino}- 
6-hydroxymethyl-4-morpholinopyridine 

45 

[0371] The compound (162 mg) obtained by the above reaction and p-toluenesulfonic acid monohydrate (55 mg) 
were dissolved in methanol (3 ml), followed by stirring at 60°C for two hours. After cooling naturally, ethyl acetate was 
added, and the mixture was washed with a saturated sodium hydrogen carbonate aqueous solution and a saturated 
sodium chloride aqueous solution, and dried over anhydrous magnesium sulfate. Then, the solvent was distilled off 
so under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate/heptane = 6/4 
-» 8/2) to obtain the above identified compound (74.3 mg) as a pale yellow solid. 

(5) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-{1 -[3-(2-propenyloxycarbonylamino) 
phenyl]ethylamino}pyridine 



55 



[0372] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow solid in the same manner as in Example 26-(3). 

[0373] 1 H-NMR(CDCI 3 ) 5 :1 . 37(3H, t, J=7. 6Hz), 1 . 50(3H, d, J=6. 7Hz), 2. 95-3. 15(6H, m), 3. 60-3. 80(4H, m), 4. 
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38(2H, s), 4. 50-4. 70(3H, m), 5. 00(1 H, d, J=5. 02Hz), 5. 20-5. 45(3H, m), 5. 85-6. 05(1 H, m), 6. 25(1 H, d, J=1. 9Hz), 
6. 85(1 H, s), 7. 00-7. 10(1H, m), 7. 20-7. 35 (1H, m), 7.41 (1H, s). 

EXAMPLE 52 

5 

Preparation of 6-(5-ethyl-1 ,3 > 4-thiadiazol-2-ylthiQmethyl)-4-morpholino-2-{1 -[3-(2-propenyloxycarbonylamino)phenyl] 
propylamino}pyridine 

(1 ) Preparation of 2-{N-tert-butoxycarbonyl-N-[1 -(3-nitrophenyl)propyl]amino}-4-morpholino-6-(2-tetrahydropyranyl) 
10 oxymethylpyridine 

[0374] Using the compound obtained in Example 51 -(2), the above identified compound was obtained as a colorless 
oily substance in the same manner as in Example 1 -(6) except that benzyl bromide was changed to 1 -(3-nitrophenyl) 
propyl methanesulfonate. 

15 

(2) Preparation of 2-{N-[1 -(3-aminophenyl)propyl]-N-tert-butoxycarbonylamino}-4-morpholino-6-(2-tetrahydropyranyl) 
oxymethylpyridine 

[0375] The compound (280 mg) obtained by the above reaction was dissolved in a solvent mixture comprising meth- 
20 anol (4 ml) and water (2 ml), and iron powder (250 mg) and ammonium chloride (500 mg) were added thereto, followed 
by refluxing for one hour The reaction solution was subjected to celite filtration, and the filtrate was concentrated under 
reduced pressure. The residue was dissolved in ethyl acetate and washed with a saturated sodium hydrogen carbonate 
aqueous solution and a saturated sodium chloride aqueous solution and dried over anhydrous magnesium sulfate. 
Then, solvent was distilled off under reduced pressure, and the residue was purified by silica gel column chromatog- 
25 raphy (ethyl acetate/heptane =1/1 -> 2/1 ) to obtain the above identified compound (115 mg) as a pale yellow solid, 

(3) Preparation of 2-{N-tert-butoxycarbonyl-N-{1 -[3-(2-propenyloxycarbonylamino)phenyl]propyl}amino}- 
4-morpholino-6-(2-tetrahydropyranyl)oxymethyIpyridine 

30 [0376] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow oily substance in the same manner as in Example 8-(5). 

(4) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-{1 -[3-(2-propenyloxycarbonylamino) 
phenyl]propylamino}pyridine 

35 

[0377] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow solid in the same manner as in Example 51 -(4) and Example 26-(3). 

[0378] 1 H-NMR(CDCI 3 ) 5 :0. 93(3H, t, J=7. 3Hz), 1. 37(3H, t, J=7. 6Hz), 1. 70-1. 90(2H, m), 2. 95-3. 15(6H, m), 3. 
65-3. 80(4H, m), 4. 25-4. 35(1 H, m), 4. 38(2H, s), 4. 60-4. 70(2H, m), 5. 05(1H, bra), 5. 20-5. 30(1H, m), 5. 30-5. 40 
40 (1H, m), 5. 41 (1H, d, J=1. 9Hz), 5. 85-6. 05 (1H, m), 6. 23(1 H, d, J=1. 9Hz), 6. 83(1 H, s), 7. 00-7. 10(1H, m), 7. 20-7. 
30(2H, m), 7. 39(1 H,s). 

EXAMPLE 53 

45 Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[2-methyl-3-(2-propenyloxycarbonylamino)benzylamino]- 
4-morpholinopyridine 

[0379] The above identified compound was obtained as a pale yellow oily substance in the same manner as in 
Example 1 -(6) , Example 25-(4), Example 8-(5) and Example 1 -(7) except that benzyl bromide was changed to 2-methyl- 
so 3-nitrobenzyl methanesulfonate. 

[0380] 1 H-NMR(CDCI 3 ) 5:1. 37(3H, t, J=7. 6Hz), 2. 24(3H, s), 3. 06(2H, q, J=7. 6Hz), 3. 1 9(4H, dd, J=4. 7Hz, 5.0Hz), 
3. 78(4H, dd, J=4. 7Hz, 5.0Hz), 4. 41 (2H, m), 4. 42(2H, s), 4. 67(2H, d, J=5. 7Hz), 4. 70-4. 87 (1H, m), 5. 27(1 H, dd, 
J=1 . 3Hz, 1 0.4Hz), 5. 35(1 H, dd, J=1 . 3Hz, 1 7.2Hz), 5. 57(1 H, d, J=1 . 9Hz), 5. 98(1 H, ddt, J=5. 7Hz, 1 0. 4Hz, 1 7.2Hz), 
6, 33(1 H, d, J=1. 9Hz), 6. 42-6. 52(1 H, m), 7. 13-7. 20(2H, m), 7. 62(1 H, m). 

55 
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EXAMPLE 54 

Preparation of 6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-2-[3-^^ 
benzylamino]-4 morpholinopyridine 

[0381] The above identified compound was obtained as a pale yellow oily substance in the same manner as in 
Example 8-(3) to (6) and Example 26-(3) except that 3-nitrobenzyl chloride was changed to 3-methoxy-5-nitrobenzyl 
bromide. 

[0382] 1 H-NMR(CDCI 3 ) 5 :1. 37 (3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 16(4H, t, J=5. 0Hz), 3. 77(4H, t, J=5. 
0Hz), 3. 78(3H, s), 4. 38(2H, d, J=5. 9Hz), 4. 38(2H, d, J=5. 6Hz), 4. 41 (2H, s), 4. 88(1 H, s), 5,26 (1H, dd, J=1. 3Hz, 
10.5Hz), 5. 36(1 H, dd, J=1. 3Hz, 17.2Hz), 5. 56(1 H, d, J=2. 0Hz), 5. 95(1 H, ddt, J=5. 6Hz, 10.5Hz, 17.2Hz), 6. 31 (1H, 
d, J=2. 0Hz) 6. 38(1 H, s), 6. 62(1 H, s), 6. 89(1 H, s), 7. 05(1 H, s). 

EXAMPLE 55 

Preparation of 6-(5-ethyl-1 > 3,4-thiadiazol'2-ylthiomethyl)-2-[2-fluoro-5-(2-propenyloxycarbonylamino)benzylamino]- 
4-morpholinopyridine 

[0383] The above identified compound was obtained as a pale yellow oily substance in the same manner as in 
Example 54 except that 3-methoxy-5-nitrobenzyl bromide was changed to 2-f luoro-5-nitrobenzyl bromide. 
[0384] 1 H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 17(4H, t, J=5. 0Hz), 3. 77(4H, t, J=5. 
0Hz), 4. 40(2H, s), 4. 49(2H, d, J=6. 3Hz), 4. 64(2H, d, J=5. 5Hz), 4. 92(1 H, bit, J=6. 3Hz), 5. 25 (1H, d, J=10. 1Hz), 
5. 34(1 H, d, J=17. 1Hz), 5. 59(1 H, d, J=1. 9Hz), 5. 94(1 H, ddt, J=5. 5Hz, 10.1 Hz, 17.1 Hz), 6. 29(1 H, d, J=1. 9Hz), 6.98 
(1H, m), 6. 99(1 H, brs), 7. 30(1 H, dd, J=2. 5Hz, 6.2Hz), 7. 41 (1H, brs). 

EXAMPLE 56 

Preparation of 6-(5-ethyl-1 > 3,4-miadiazol-2-ylthiomethyl)-2-[4-fluoro-3-(2-propenyloxycarbonylamino)benzylamino]- 
4-morpholinopyridine 

[0385] The above identified compound was obtained as a pale yellow solid in the same manner as in Example 52 
except that 1 -(3-nitrophenyl)propyl bromide was changed to 4-fluoro-3-nitrobenzyl bromide. 

[0386] 1 H-NMR(CDCI 3 ) 8 :1. 36(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 17(4H, t, J=5. 0Hz), 3. 77(4H, t, J=5. 
0Hz), 4. 40(2H, d, J=5. 2Hz), 4.41 (2H, s), 4. 68(2H, d, J=5. 4Hz), 4. 87(1 H, brt, J=5. 2Hz), 5. 28 (1H, d, J=10. 0Hz), 
5. 37(1 H, d, J=1 7. 1 Hz), 5. 58(1 H, d, J=1 . 9Hz), 5. 97(1 H , ddt, J=5. 4Hz, 1 0.0Hz, 1 7. 1 Hz), 6.31(1 H, d, J=1 . 9Hz), 6. 
84-6. 90(1 H, m), 7. 00-7. 03(2H, m), 8. 09(1 H, m). 

EXAMPLE 57 

Preparation of 2-[2-chloro-5-(2-propenyloxycarbonylamlno)benzylamino]-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 

4- morpholinopyridine 

[0387] The above identified compound was obtained as a pale yellow oily substance In the same manner as in 
Example 1 -(6), Example 52-(2), Example 8-(5) and Example 1 -(7) except that benzyl bromide was changed to 2-chloro- 

5- nitrobenzyl methanesulfonate. 

[0388] 1 H-NMR(CDCI 3 ) 6 :1. 37(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 16(4H, t, J=5. 0Hz), 3. 77(4H, t, J=5. 
0Hz), 4, 40(2H, s), 4. 52(2H, d, J=6. 4Hz), 4. 64(2H, d, J=5. 6Hz), 4. 96(1 H, brt, J=6. 4Hz), 5. 74 (1H, d, J=10. 4Hz), 
5. 34(1 H, d, J=1 7. 1 Hz), 5. 55(1 H, d, J=1 . 9Hz), 5..94(1 H, ddt,J=5. 6Hz, 1 0.4Hz, 1 7.1 Hz), 6. 28(1 H, d,J=1 . 9Hz) t 7. 14 
(1 H, brs), 7. 27-7. 31 (2H, m), 7. 49-7. 53(1 H, m). 
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EXAMPLE 58 

Preparation of 2-[4-chloro-3-(2-propenylQxycarbonylam 
4-morpholinopyridine 

5 

(1) Preparation of 2-[N-tert-butoxycarbonyl-N-(3-amino-4-chlorobenz 
oxymethylpyridine 

[0389] The above identified compound was obtained as a pale yellow oily substance in the same manner as in 
10 Example 52-(1) and (2) except that 1 -(3-nitrophenyl)propyl bromide was changed to 4-chloro-3-nitrobenzyl chloride. 

(2) Preparation of 2-[N-tert-butoxycarbonyt-N-(4-chloro-3-acetamidobenzyl)amino]-4-morpholino- 
6-(2-tetrahydropyranyl)oxymethylpyridine 

15 [0390] The compound (92 mg) obtained by the above reaction was dissolved in pyridine (2 ml), and acetic anhydride 
(1 ml) was added, followed by stirring at room temperature for 30 minutes. Ethyl acetate was added thereto, and the 
mixture was washed with a saturated sodium hydrogen carbonate aqueous solution, water and a saturated sodium 
chloride aqueous solution and dried over anhydrous sodium sulfate. Then, the solvent was distilled off under reduced 
pressure to obtain the above identified compound (92 mg) as a pale yellow solid. 

20 

(3) Preparation of 2-[N-tert-butoxycarbonyl-N-{4-chloro-3-[N , -acetyl-N'-(2-propenyloxycarbonyl)amino]benzyl}amino]- 
4-morpholino-6-(2-tetrahydropyranyi)oxymethylpyridine 

[0391] The compound (92 mg) obtained by the above reaction was dissolved in dimethylformamide (1 ml), and mixed 
25 with a solution of sodium hydride (9.6 mg) in dimethylformamide (0.5 ml), at 0°C, followed by stirring at the same 
temperature for one hour. Allyl chloroformate (50.9 |xl) was added thereto, followed by stirring at the same temperature 
for one hour and further at room temperature for one hour. The reaction was added to water, followed by extraction 
with ethyl acetate. The organic layer was washed with water, a saturated sodium hydrogen carbonate aqueous solution 
and a saturated sodium chloride aqueous solution and dried over anhydrous sodium sulfate. Then, the solvent was 
30 distilled off under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate/ 
heptane = 1/2) to obtain the above identified compound (45 mg) as an oily substance. 

(4) Preparation of 2^N-tert-butoxycart3onyl-N-[4-chloro-3-(2-propenyloxycarbonylamino)benzyl]amino}-4-momh 
6-(2-tetrahydropyranyi)oxymethylpyridine 

35 

[0392] The compound (45 mg) obtained by the above reaction was dissolved in ethanol (5 ml), and hydrazine mono- 
hydrate (17 fil) was added thereto, followed by stirring at room temperature for 0.5 hour. The solvent was distilled off 
under reduced pressure, and the residue was purified by silica gel column chromatography (ethyl acetate/heptane = 
1/1) to obtain the above identified compound (35 mg) as a pale yellow oily substance. 

40 

(5) Preparation of 2-[4-chloro-3-(2-propenyloxycarbonylamino)benzylamino]-6-(5-ethyl-1 ,3,4-thiadiazol- 
2-ylthiomethyl)-4-morpholinopyridine 

[0393] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
45 yellow solid in the same manner as in Example 51 -(4) and (5). 

[0394] 1 H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7. 6Hz), 3. 05(2H, q, J=7. 6Hz), 3. 17(4H, t, J=5. 0Hz), 3. 77(4H, t, J=5. 
0Hz) 4. 41 (2H, S), 4. 43(2H, d, J=5. 5Hz), 4. 68(2H, d, J=5. 4Hz), 4. 92(1 H, brt, J=5. 5Hz), 5.29 (1H, d, J=10. 0Hz), 5. 
39(1 H, d, J=1 7. 1 Hz), 5. 58(1 H, d, J=1 . 9Hz), 5. 98(1 H. ddt, J=5. 4Hz, 1 0.0Hz, 1 7. 1 Hz), 6. 30(1 H, d, J=1 . 9Hz), 7. 04 
(1H, dd, J=1. 8Hz, 8.2Hz), 7. 18(1H, brs), 7. 29(1 H, d, J=8. 2Hz), 8. 18 (1H, d, J=1. 8Hz). 

50 
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EXAMPLE 59 

Preparation of 2-[3-amino-5-(2-propenyloxycarbonylamino)benzylamino]-6^ 
4-morpholinopyridine 

(1 ) Preparation of 2^N4ert-butoxycarbony!-N-[3,5-bis(2-prop 
4-morpholinopyridine 

[0395] The above identified compound was obtained as a pale yellow oily substance in the same manner as in 
Example 51 -(3) and (4) except that 1-(3-nitrophenyl)ethyl methanesulfonate was changed to 1-bromomethyl-3,5-din- 
itrobenzene. 

(2) Preparation of 2^N-tert-butoxycartonyI-N-[3,5-bis(2-propenyloxycarbonylamino)benzyl]amino}-6-(5-ethyl- 
1,3,4-thiadiazol-2-ylthiomethyl)-4-morpholinopyridine 

[0396] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow oily substance in the same manner as in Example 8-(7) except that 5-ethyl-3-mercapto-1,2,4-triazoIe was 
changed to 5-ethyl-2-mercapto-1 ,3,4-thiadiazole. 

(3) Preparation of 2-[3-amino-5-(2-propenyloxycarbonylamino)benzyiamino]-6-(5-ethyM ,3,4-thiadiazol- 
2-ylthiomethyl)-4-morpholinopyridine 

[0397] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow solid in the same manner as in Example 36-(2) and Example 1-(7). 

[0398] 1 H-NMR(CDCI 3 ) 5 :1 . 37(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 1 6(4H, t, J=5. 0Hz), 3. 70(2H, brs), 3. 76 
(4H, t, J=5. 0Hz), 4.30 (2H, d, J=6. 0Hz), 4. 41 (2H, s), 4. 63(2H, d, J=5. 6Hz), 4. 84(1 H, bit; J=6. 0Hz), 5. 25(1 H, d, 
J=10. 6Hz), 5. 35(1 H, d, J=17. 1Hz), 5. 55(1 H, d, J=1. 9Hz), 5. 95(1 H, ddt, J=5. 6Hz, 10.6Hz, 17.1 Hz), 6. 30(1 H, d, 
J=1. 9Hz), 6. 39(1 H, brs), 6. 61 (1H, brs), 6. 68(1 H, brs), 6. 83(1 H, brs). 

[0399] Examples 60 and 61 were obtained in the same manner as in Example 57 except that 2-chloro-5-nitrobenzyl 
methanesulfonate was changed to the corresponding nitrobenzyl bromide. 

EXAMPLE 60 

6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-2-[3^ 

4- morpholinopyridine 

[0400] 1 H-NMR(CDCI 3 ) 8 :1 . 37(3H, t, J=7. 6Hz), 3. 06(2H, q, J=7. 6Hz), 3. 15(4H, dd, J=4. 9Hz, J=5. 0Hz), 3. 76 
(4H, dd, J=4. 7Hz, J=5. 1Hz), 4. 40(2H, s), 4. 42(2H, d, J=6. 3Hz), 4. 65(2H, d, J=5. 6Hz), 4. 85-4. 95(1 H, brs), 5. 26 
(1H, dd, J=1. 2Hz, 10. 5Hz), 5. 35(1H, dd, J= 1. 2Hz, 16. 9Hz), 5. 53(1H, s), 5. 90-6. 00(1H, m); 6. 31(1H, s), 6. 75 
(1H, d, J=8. 72Hz), 6. 98-7. 02(2H, m), 7. 28(1 H, brs). 

EXAMPLE 61 

6-(5-ethyl-1 > 3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino)- 

5- trifluoromethylbenzylamino]pyridine 

[0401] 1 H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7, 58Hz), 3. 06(2H, q, J= 7. 6Hz), 3. 10-3. 20(4H, m), 3. 68-3. 80(4H, m), 
4. 40(2H, s), 4. 50(2H, d, J=5. 75Hz), 4. 60-4. 70(2H, m), 4. 80-4. 98(1 H, m), 5. 20-5. 40 (2H, m), 5. 55(1 H, d, J=1. 
92Hz), 5. 85-6. 05(1 H, m), 6. 31 (1H, d, J=1. 9Hz), 7. 16(1H, s), 7. 30(1 H, s), 7. 52(1 H, s), 7. 74(1 H, s). 

♦ 

EXAMPLE 62 

Preparation of 2-[3-dimethylamino-5-(2-propenyloxycarbonylamino)benzylamino]-6-(5-ethyl-1,3 < 4-thiadiazol- 
2-ylthiomethyl)-4-morpholinopyridine 

[0402] The above identified compound was obtained as a pale yellow solid in the same manner as in Example 58 

except that 4-chloro-3-nitrobenzyl chloride was changed to 3-dimethylamino-5-nitrobenzyl bromide. 

[0403] 1 H-NMR(CDCI 3 ) 5:1. 37(3H, t, J=7. 6Hz), 2. 93(6H, s), 3. 07(2H, q, J=7. 6Hz), 3. 17(4H, t, J=4. 9Hz), 3. 77 
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(4H, t, J=4. 9Hz), 4. 34(2H, d, J=5. 6Hz), 4. 41 (2H, s), 4. 64(2H, dd, J=1. 4Hz, 5. 6Hz), 4. 90(1 H, brs), 5. 25(1 H, dd, 
J=1. 4Hz, 10. 4Hz), 5. 35(1 H, dd, J=1. 4Hz, 17. 2Hz), 5. 60(1 H, d, J=2. 0Hz) 5. 95(1 H, ddt, J=5. 6Hz, 10. 4Hz, 17. 
2Hz), 6. 30 (1 H, d, J=2. OHz), 6. 44(1 H, s), 6. 64(1 H, s), 6. 66(1 H, s), 6. 82(1 H, brs). 

EXAMPLE 63 

Preparation of 6-(5-ethyl-1 ,3-thiazol-2-ylthiomethyl)-2-[3-methoxy-5-(2-propenyloxycarbonylamino)benzy 
4-morpholinopyridine 

[0404] The above identified compound was obtained as a pale yellow solid in the same manner as in Example 54 
except that 5-ethyl-2-mercapto-1 t 3,4-thiadiazole was changed to 5-ethyl-2-mercapto-1 ,3-thiazole. 
[0405] 1 H-NMR(CDCI 3 ) 6 :1 . 26(3H, t, J=7. 5Hz), 2. 77 (2H, q, J=7. 5Hz), 3. 14(4H, dd, J=4. 8Hz, J=4. 9Hz), 3. 76 
(4H, dd, J=4. OHz, J=4. 8Hz), 3. 78(3H, s), 4. 26(2H, s), 4. 37(2H, d, J=5. 9Hz), 4. 65(2H, d, J= 5. 8Hz), 5. 1 0(1 H, brs), 
5. 25(1 H, dd, J=1. 4Hz, 10. 4Hz), 5. 35(1 H, dd, J=1. 4Hz, 17. 2Hz), 5. 55(1 H, s), 5. 90-6. 00(1 H, m), 6. 22(1 H, s), 6. 
62 (1 H, S), 6. 67(1 H, s), 6. 88(1 H, s), 7. 05(1 H, s), 7. 33(1 H, s). 

EXAMPLE 64 

Preparation of 2-[5-chloro-3-(2-propenyloxycarbonylamino)benzylamino]-6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)- 
4-morpholinopyridine 

(1 ) Preparation of 24N-tert-butoxycaroonyl-N-[3-chloro-5-(2-propenyloxycarbonylamino)benzyl]amino}-4-momholino- 
6-(2-tetrahydropyranyl)oxymethylpyridine 

[0406] Using the compound obtained in Example 51 -(2), the above identified compound was obtained as a pale 
yellow oily substance in the same manner as in Example 1-(6) and Example 4-(2) and (3) except that benzyl bromide 
was changed to 3-chIoro-5-methoxycarbonylbenzyl methanesulfonate. 

(2) Preparation of 2-[5-chloro-3-(2-propenyloxycarbonylamino)benzylamino]-6-(5-ethyl-1 ,3,4-thiadiazol- 
2-ylthiomethyl)-4-moraholinopyridine 

[0407] Using the compound obtained by the above reaction, the above identified compound was obtained as a pale 
yellow solid in the same manner as in Example 51 -(4) and (5). 

[0408] 1 H-NMR(CDCI 3 ) 8:1. 37(3H, t, J=7. 5Hz), 3. 05(2H, q, J=7. 5Hz), 3. 1 6(4H, dd, J=4. 9Hz, J=5. OHz), 3. 76 
(4H, dd, J=4. 6Hz, J=4. 7Hz), 4. 40(2H, s), 4. 41 (2H, d, J=6. 7Hz), 4. 65(2H, d, J=5. 7Hz), 5. 00(1 H, brs), 5. 26(1 H, 
dd, J=1 . 4Hz, 1 0. 4Hz), 5. 35(1 H, dd, J=1 . 4Hz, 1 7. 1 Hz), 5. 53(1 H, s), 5. 85-6. 00(1 H, m), 6. 32(1 H, s), 6. 95(1 H, s), 
7. 04(1 H, s), 7. 1 9(1 H, s), 7. 48(1 H, s). 

EXAMPLE 65 

Preparation of 6-[2-(5-ethyl-1,3,4-thiadiazol-2-yl)propyl]-4-momholino-2-[3-(2-propenyloxycarbonylamino) 
benzylaminojpyridine 

[0409] The above identified compound was obtained in the same manner as in Example 22 except that methyl dimeth- 
ylphosphonoacetate in Example 22-(3) was changed to ethyl diethylphosphonopropionate. 

[0410] 1 H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7. 6Hz), 1. 44(3H, t, J=7. OHz), 2. 90(1H, dd, J=7. OHz, 13.8Hz), 3. 06(2H, 
q, J=7. 6Hz), 3. 00-3. 06 (1 H, m), 3. 15(4H, t, J-5. OHz), 3. 75(4H, t, J=5. OHz) 3. 80-3. 94 (1 H, m), 4. 37(1 H, dd, J=5. 
8Hz, 1 5.5Hz), 4. 46(1 H, dd, J=6. OHz, 1 5.5Hz), 4. 64(2H, d, J=5. 6Hz), 5. 24(1 H, dd, J=1 . 4Hz, 1 0.4Hz), 5. 34 (1 H, dd, 
J=1. 4Hz, 17.2Hz), 5. 48(1 H, d, J=2. 2Hz), 5. 87-6. 00(1 H, m), 5. 96(1 H, d, J=2. 2Hz), 7. 01 (1H, d, J=7. 7Hz), 7. 25 
(1H, t, J= 7.7Hz), 7. 33(1 H, s), 7. 38(1 H, s), 7. 39(1 H, d, J=7. 7Hz). 
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EXAMPLE 66 

Preparation of 6-(5-ethyl-4-methyH > 3-thiazol-2-ylthiomethyl)-4-morphoHno-2-[3-(2-propenyloxycarbonytamino) 
benzylaminojpyridine 

5 

(1 ) Preparation of 2-(N4ert-butoxycariDonyl-N-3-nitrobenzyl)amino-4-morpholino-6-(2-tetrahydropyranyl) 
oxymethylpyridine 

[0411] Tert-butyl N-[4-morpholino-6-(2-tetrahydropyranyioxymethyl)-2-pyridyl]carbamate (1 .38 g) obtained in Exam- 
10 pie 51 -(2), was dissolved in dimethylformamide (20 ml), and 60% sodium hydride (1 54 mg) was added thereto under 
cooling with ice, followed by stirring at the same temperature for 30 minutes and at room temperature for 30 minutes. 
The reaction solution was cooled with Ice, and a solution of 3-nitrobenzyl chloride (662 mg) in dimethylformamide (5 
ml), was added thereto, followed by stirring at the same temperature for 10 minutes and at room temperature for 3 
hours. Water (100 ml) was added to the reaction solution, followed by extraction with ethyl acetate (100 ml + 50 ml). 
15 The organic layers were put together and washed with a saturated sodium chloride aqueous solution (50 ml) and then 
dried over anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced pressure. The residue was 
purified by silica gef column chromatography (heptane/ethyl acetate = 1:1) to obtain the above identified compound 
(1 .71 g) as a pale yellow oily substance. 

20 (2) Preparation of 2-(N-3-aminobenzyl-N-tert-butoxycarbonyl)amino-4-morpholino-6-(2-tetrahydropyranyl) 
oxymethylpyridine 

[0412] 2-(N-tert-butoxycarbonyl-N-3-nitrobenzyl)amino-4-moroholino-6-(24etrahydropyranyl)oxymethylpyri 
(1 .71 g) was dissolved in methanol (30 ml), and 5% palladium-carbon (0.1 g) was added thereto, followed by vigorous 
25 stirring in a hydrogen (normal pressure) atmosphere at room temperature for two hours. The catalyst was filtered off, 
followed by washing with chloroform. The filtrate and washing liquid were put together and concentrated under reduced 
pressure to obtain the above identified compound (1 .62 g) as a pale yellow solid. 

(3) Preparation of 2-[N4ert-butoxycartDonyl-N-3-(2-propenyloxycarbonylamino)benzyl]amino-4-morpholino- 
30 6-(2-tetrahydropyranyl)oxymethylpyridine 

[0413] To a solution of 2-(N-3-aminobenzyl-N-tert-butoxycarbonyl)amino-4-morpholino-6-(2-tetrahydropyranyl) 
oxymethylpyridine (1.61 g) and 4-dimethylaminopyridine (472 mg) in chloroform (15 ml), allyl chloroformate (0.41 ml) 
was added under cooling with ice, followed by stirring at the same temperature for 30 minutes and at room temperature 
35 for two hours. The reaction solution was diluted with chloroform (100 ml), and washed with 50 ml each of water, a 
saturated sodium hydrogen carbonate aqueous solution and a saturated sodium chloride aqueous solution and then 
dried over anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced pressure. The residue was 
purified by silica gel column chromatography (ethyl acetate/heptane = 1/1) to obtain the above identified compound 
(1 .65 g) as a white amorphous solid. 

40 

(4) Preparation of 2-[N-tert-butoxycarbonyl-3-(2-propenyloxycarbonylamino)benzylamino]-6-hydroxymethyl- 
4-morpholinopyridine 

[0414] 2-[N4ert-butoxycarbonyl-N-3-(2-propenyloxycari3onylamino)benzyl]amino-4-moroholino-6-(2-tetrahydro- 
45 pyranyl)oxym ethyl pyridine (1 .1 0 g) was dissolved in ethanol (15 ml), and p-toluenesulfonic acid monohydrate (0.43 g) 
was added thereto, followed by stirring at 60°C for two hours. After cooling naturally, the reaction solution was diluted 
with ethyl acetate (1 00 ml) and washed with a saturated sodium hydrogen carbonate aqueous solution and a saturated 
sodium chloride aqueous solution and then dried over anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure, and the residue was purified by silica gel column chromatography (ethyl acetate/heptane = 
50 2/1 ) to obtain the above identified compound (0.82 g) as a white amorphous solid. 

(5) Preparation of 2-[N-tert-butoxycarbonyl-N-3-(2-propenyloxycarbonylamino)benzylamino]- 
6-methylsulfonyloxymethyl-4-morpholinopyridine 

55 [0415] To a solution of 2-[N-tert-butoxycarbonyl-N-3-(2-propenyloxycarbonylamino)benzylamino] -6-hydroxymethyl- 
4-morpholinopyridine (0.82 g) and triethylamine (0.46 ml) in ethyl acetate (10 ml), methanesulfonyl chloride (0.19 ml) 
was added under cooling with ice, followed by stirring at the same temperature for 1 0 minutes and at room temperature 
for 30 minutes. The reaction solution was diluted with ethyl acetate (30 ml), sequentially washed with 30 ml each of 
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water, a saturated sodium hydrogen carbonate aqueous solution and a saturated sodium chloride aqueous solution 
and dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure to obtain the above 
identified compound (0.96 g) as a white amorphous solid. 

5 (6) Preparation of 6-(5-ethyl-4-methyl-1 1 3-thia2ol-2-ylthiomethyi)-4-morpholino-2-[3-(2-propenyloxycarbonylamino) 
benzylamino]pyridine 

[0416] 2-[N-tert-butoxycarbonyl-N-3-(2-propenyloxycarbonylamino)benzylamino]-6-methylsulfonyloxymethyl- 
4-morpholinopyridine (260 mg) was dissolved in dimethylformamide (10 ml), and potassium carbonate (124 mg) and 

10 5-ethyl-2-mercapto-4-methyl-1 ,3-thiazole (80 mg) were added thereto, followed by stirring at room temperature for 3 
hours. To the reaction solution, ethyl acetate was added, and the mixture was washed sequentially with water and a 
saturated sodium chloride aqueous solution and then dried over anhydrous magnesium sulfate. The solvent was dis- 
tilled off under reduced pressure. The residue was dissolved in methylene chloride (10 ml), and trifluoroacetic acid (5 
ml) was added under cooling with ice, followed by stirring at room temperature overnight. The reaction solution was 

15 concentrated under reduced pressure, and the residue was dissolved in ethyl acetate, washed with a saturated sodium 
hydrogen carbonate aqueous solution and a saturated sodium chloride aqueous solution and then dried over anhydrous 
sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was purified by silica gel column 
chromatography (chloroform/methanol = 40/1 -» 10/1) to obtain the above identified compound (234 mg) as a pale 
yellow oily substance. 

20 [0417] 1 H-NMR(CDCI 3 ) 5 :1. 20(3H, t, J=7. 6Hz), 2. 29(3H, s), 2. 68(2H, q, J=7. 6Hz), 3. 14(4H, t, J=5. 0Hz), 3. 76 
(4H, t t J=4. 7Hz), 4. 23(2H, s), 4. 42(2H, d, J=5. 9Hz), 4. 66(2H, d, J=6. 8Hz), 4. 90(1 H, brs), 5. 26(1 H, d, J=10. 4Hz), 
5. 35(1 H t d, J=17. 2Hz), 5. 56(1 H, d, J= 1.9Hz), 5. 90-6. 00(1 H, m), 6. 24(1 H, d, J=2. 0Hz), 6. 74(1 H, brs), 7. 06(1 H, 
d, J=7. 6Hz), 7. 20-7. 40(3H, m). 

[0418] Compounds of Examples 67 to 99 were obtained in the same manner as in Example 66 except that the 
25 material used in Example 66 was changed to the materials corresponding to the respective desired compounds. 

EXAMPLE 67 

6-(4-ethyl-1 ,3-thiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzylamino]pyridine 
30 *— 

[0419] 1 H-NMR(CDCI 3 ) 5 :1. 27(3H, t, J=7. 4Hz), 2. 75(2H, q, J=7. 5Hz), 3. 14(4H, t, J=4. 9Hz), 3. 76(4H, t, J=4. 
7Hz), 4. 28(2H, s), 4. 41 (2H, d, J=5. 9Hz), 4. 65(2H, d, J=5. 7Hz), 4. 91 (1H, brs), 5. 26(1 H, d, J= 10.3Hz), 5. 35(1 H, 
d, J=18. 8Hz), 5. 56(1 H, d, J=2. 0Hz), 5. 90-6. 00 (1H, m), 6. 26(1 H, d, J=1. 9Hz), 6. 74(1 H, brs), 7. 05(1 H, d, J= 7. 
3Hz), 7. 20-7. 40(4H, m). 

35 

EXAMPLE 68 

6-(5-isopropyl-1,3-thiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzylamino]pyridine 

40 [0420] 1 H-NMR(CDCI 3 ) 6 :1 . 29(6H, d, J=7. 0Hz), 3. 13(5H, t, J-5. 0Hz), 3. 75(4H, t, J=5. 0Hz), 4. 27(2H, s), 4. 42 
(2H, d, J=5. 9Hz), 4. 65(2H, d, J=5. 5Hz), 4. 88(1 H, t, J=5. 9Hz), 5. 25(1 H, d, J=10. 7Hz), 5.35 (1H, d, J=17. 1Hz), 5. 
55(1 H, d, J=1 . 9Hz), 5. 96(1 H, ddt, J=5. 5Hz, 1 0.7Hz, 1 7.1 Hz), 6. 21 (1 H, d, J=1 . 9Hz), 6. 81 (1 H, brs), 7. 05(1 H, d, J=7. 
8Hz), 7. 33-7. 38(4H, m). 

45 EXAMPLE 69 

6-(2-cyclohexeno[d]thiazolylthiomethyl)-4-momholino-2-[3-(2-propenyloxycarbonylamino)benzylamino]pyridine 

[0421] 1 H-NMR(CDCI 3 ) 5 :1. 75-1. 90(4H, brs), 2. 60-2. 80(4H, brs), 3. 15(4H, t, J=5. 0Hz), 3. 76(4H, t, J=4. 7Hz), 
50 4. 24(2H, s), 4. 41 (2H, d, J=5. 6Hz), 4. 65(2H, d, J=5. 6Hz), 4. 97(1 H, brs). 5. 25(1 H, d, J= 1 0. 3Hz), 5. 35(1 H, d, J=1 7. 
1Hz), 5. 55(1 H, d, J=1. 9Hz), 5. 90-6. 00 (1H, m), 6. 25(1 H, d, J=2. 0Hz), 6. 76(1 H, brs), 7. 05(1 H, d, J= 7. 2Hz), 7. 
20-7. 40(3H, m). 

EXAMPLE 70 

55 

6-(2-cyclopenteno[d]thiazolylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzylamino]pyridine 
[0422] 1 H-NMR(CDCI 3 ) 5 :2. 40-2. 50(2H, m), 2. 75-2. 90(4H, m), 3. 14 (4H, t, J=5. 1 Hz), 3. 76(4H, t, J=4. 8Hz), 4. 
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25(2H, s), 4. 41 (2H, d, J=5. 6Hz) t 4. 65(2H, d, J=5. 7Hz), 4. 97(1 H, bra), 5. 25(1 H, d, J= 10. 2Hz), 5. 35(1 H, d, J=17. 
1Hz), 5. 55(1 H, d, J=2. OHz), 5. 90-6. 00 (1H, m), 6. 22(1 H, d, J=2. OHz), 6. 79(1 H, brs), 7. 05(1 H, d, J= 7. 3Hz), 7. 
20-7. 40(3H, m). 

EXAMPLE 71 

6-(4-methyl-5-propyl-1 ! 3-thiazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzyla^ 
pyridine 

[0423] 1 H-NMR(CDCI 3 ) 6 :0. 94(3H, t, J=7. 3Hz), 1 . 58(2H, m), 2. 29 (3H, s), 2. 62(2H, t, J=7. 3Hz), 3. 14(4H, t, J=5. 
OHz), 3. 76(4H, t, J=4. 7Hz), 4. 23(2H, s), 4. 41 (2H, d, J=5. 6Hz), 4. 65(2H, d, J=5. 3Hz), 5. 00(1 H, brs), 5. 26(1 H, d, 
J=10. 2Hz), 5. 35(1 H, d, J=17. 2Hz), 5. 55 (1H, d, J=1. 7Hz), 5. 90-6. 00(1 H, m), 6. 24(1 H, d, J=1. 7Hz), 6. 76 (1H, 
brs), 7. 06(1 H, d, J=7. 2Hz), 7. 20-7. 40(3H, m). 

EXAMPLE 72 

6-(4-methyl-1 > 3-thiazol-2-ylthiomethyl)-4-nriorpholino-2 [3-(2-propenyloxycarbonylamino)benzylam}no]pyridine 

[0424] 1 H-NMR(CDCI 3 ) 8 :2. 40(3H, s), 3. 15(4H, t, J=5. OHz) 3. 76(4H, t, J=5. OHz), 4. 28(2H, s), 4. 41 (2H, d, J=5. 
9Hz), 4. 65(2H, d, J= 5. 7Hz), 4. 85(1 H, brs), 5. 25(1 H, d, J=1 0. 4Hz), 5. 35(1 H, d, J= 1 7. 3Hz), 5. 56(1 H, d, J=1 . 9Hz), 
5. 90-6. 00(1 H, m), 6. 26(1 H, d, J=1. 9Hz), 6. 74(1 H, s), 6. 76(1 H, brs), 7. 05(1 H, d, J=7. 3Hz), 7. 20-7. 40(3H, m). 

EXAMPLE 73 

6-(4,5-diethyl-1,3-thiazol-2-ytthiomethyl)-4-m 

[0425] 1 H-NMR(CDCI 3 ) 6:1.15-1. 30(6H, m), 2. 60(4H, m), 3. 14(4H, t, J=5. OHz), 3. 73(4H, t, J=5. OHz), 4. 23(2H, 
s), 4. 42(2H, d, J= 4. 4Hz), 4. 65(2H, d, J=5. 7Hz), 5. 05(1 H, brs), 5. 25(1 H, d, J=10. 4Hz), 5. 35(1 H, d, J=17. 2Hz), 5. 
55(1 H, d, J=2. OHz), 5. 90-6. 00(1 H, m), 6. 23(1 H, d, J=2. OHz) 6. 70(1 H, brs), 7. 00-7. 40(4H, m). 

EXAMPLE 74 

6-(4-hydroxymethyH,3-thiazol-2-yltto 
pyridine 

[0426] 1 H-NMR(CDCI 3 ) 6:3. 16(4H, t, J=5. OHz), 3. 70(1H, s), 3. 76(4H, t, J=5. OHz), 4. 29(2H, s), 4. 41 (2H, d, J=5. 
6Hz), 4. 66(2H, td, J= 1 . 4Hz, 5. 7Hz), 4. 70(2H, s), 5. 25(1 H, qd, J=1 . 4Hz, 10. 4Hz), 5. 35(1 H, qd, J=1 . 4Hz, 1 7. OHz), 
5. 54(1H, d, J=2. OHz), 5. 95(1H, ddt, J=5. 7Hz, 10. 4Hz, 17. OHz), 6. 26(1H, d, J=2. OHz), 6. 95(1H, s), 7. 15(1H, d, 
J= 7. OHz), 7. 20- 7. 30(2H, m), 7. 35(2H, s). 

EXAMPLE 75 

6-(4-ethyl-1 ,3-oxazol-2-ylthiomethyl)-4-morpholino-2-[3 (2-propenyloxycarbonylamino)benzylarnino]pyridine 

[0427] 1 H-NMR(CDCI 3 ) 6 :1. 20(3H, t, J=7. 5Hz), 2. 51 (2H, q, J=7. 6Hz), 3. 15(4H, t, J=4. 9Hz), 3. 76(4H, t, J=4. 
6Hz), 4. 27(2H, s), 4. 41 (2H, d, J=5. 6Hz), 4. 65(2H, d, J=5. 6Hz), 4. 90(1 H, brs), 5. 25(1 H, d, J= 10. 3Hz), 5. 35(1 H, 
d, J=17. 1Hz), 5. 55(1 H, d, J=1. 9Hz), 5. 90-6. 00 (1H, m), 6. 26(1 H, d, J=1. 7Hz), 6. 82(1 H, brs), 7. 05(1 H, d, J= 7. 
3Hz), 7. 20-7. 40(4H, m). 

EXAMPLE 76 

6-(5-ethyl-1 ,3-oxazol-2-ylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzyl^ 

[0428] 1 H-NMR(CDCI 3 ) 5 :1. 21 (3H, t, J=7. 6Hz), 2. 63(2H, q, J=6. 7Hz), 3. 15(4H, t, J=4. 9Hz), 3. 76(4H, t, J=5. 
OHz), 4. 25(2H, s), 4. 41 (2H, d, J=5. 6Hz), 4. 65(2H, d, J=5. 6Hz), 5. 00-5. 10(1H, brs), 5. 25(1 H, d, J=10. 6Hz), 5. 35 
(1H, d, J=17. 1Hz), 5. 55(1 H, d, J=1. 9Hz), 5. 90-6. 00(1 H, m), 6. 24(1 H, d, J=1. 9Hz), 6. 69(1 H, s), 6. 90(1 H, brs), 7. 
04(1 H, d, J=7. 6Hz), 7. 20-7. 40(3H, m). 
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EXAMPLE 77 

6-(5-ethyl-4-methyl-1,3-oxazol-2^ 
pyridine 

[0429] 1 H-NMR(CDCI 3 ) 5 :1. 17(3H, t, J=7. 5Hz), 2. 05(3H, s), 2. 50-2. 60(2H, m), 3. 15(4H, t, J=5. 1Hz), 3. 76(4H, 
t, J=4. 9Hz), 4. 23(2H, s), 4. 41 (2H, d, J=5. 3Hz), 4. 65(2H, d, J=5. 7Hz), 5. 00(1 H, brs), 5. 24(1 H, d, J=10. 3Hz), 5. 36 
(1 H, d, J=1 7. 2Hz), 5. 55(1 H, d, J= 1 . 8Hz), 5. 90-6. 00(1 H, m), 6. 25(1 H, d, J=1 . 9Hz), 6. 81 (1 H, brs), 7. 00-7. 40(4H, m). 

EXAMPLE 78 

4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzylamino]-6-(5-propyl-1,3-oxazol-2-ylth 

[0430] 1 H-NMR(CDCI 3 ) 5 :0. 94(3H, t, J=7. 4Hz), 1 . 20-1 . 40(2H, m), 2. 57(2H, t, J=7. 4Hz), 3. 15(4H, t, J=5. 0Hz), 
3. 76(4H, t, J=4. 9Hz), 4. 25(2H, s), 4. 41 (2H, d, J=4. 7Hz), 4. 65(2H, d, J=5. 8Hz), 5. 25(1 H, d, J=10. OHz), 5. 36(1 H, 
d, J=18. 8Hz), 5. 55(1 H, d, J=1. 5Hz), 5. 90-6. 00(1 H, m), 6. 24(1 H, d, J=1. 7Hz), 6. 70(1 H, s). 7. 00-7. 40(4H, m). 

EXAMPLE 79 

6-(benzothiazol-2-yithiomethyl)-4-mo 

[0431] 1H-NMR(CDCI 3 ) 5 :3. 14(4H, t, J=5. OHz), 3. 47(4H, t, J=5. OHz) 4.42(2H, d, J=5. 9Hz), 4. 49(2H, s), 4. 65 
(2H, d, J=6. 2Hz), 4. 92(1 H, t, J=5. 9Hz), 5. 25(1 H, dd, J=2. 7Hz, 1 0. 1 Hz), 5. 35(1 H, dd, J=2. 7Hz, 1 7.1 Hz), 5. 57(1 H, 
d, J=2. OHz), 5. 96(1 H, ddt, J=6. 2Hz, 1 0. 1 Hz, 1 7.1 Hz), 6. 36(1 H, d, J=2. OHz), 6. 71 (1 H, brs), 7. 05(1 H, d, J=7. 3Hz), 
7. 24-7. 33(3H, m), 7. 36-7. 43(2H, m), 7. 74(1 H, d, J=7. 9Hz), 7. 86 (1H, d, J=8. 2Hz). 

EXAMPLE 80 

6-(5-ethyl-2-thienylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylam 

[0432] 1 H-NMR(CDCI 3 ) 8 :1. 26(3H, t, J=7. 5Hz), 2. 77(2H, q, J=7. 5Hz), 3. 11 (4H, t, J=5. OHz), 3. 75(4H, t, J=5. 
OHz), 3. 83(2H, s), 4. 41 (2H, d, J=5. 9Hz), 4. 65(2H, d, J=5. 7Hz), 4. 95(1 H, brs), 5. 26(1 H, d, J= 10.4Hz), 5. 35(1 H, 
d, J=17. 2Hz), 5. 55(1 H, d, J=2. OHz) 5. 90-6. 00 (1H, m), 5. 95(1 H, d, J=1. 8Hz), 6. 60(1 H, d, J=3. 5Hz), 6. 67(1 H, 
brs), 6. 86(1 H. d, J=3. 6Hz), 7. 07(1 H, d, J=7. 3Hz), 7. 20-7. 40(3H, m). 

EXAMPLE 81 

4-moipholino-2-[3-(2-propenyloxycarbonylam 

[0433] 1 H-NMR(CDCI 3 ) 6 :3. 14(4H, t, J=4. 9Hz), 3. 74(4H, t, J=4. 9Hz), 4. 32(2H, s), 4. 40(2H, d, J=5. 6Hz), 4. 65 
(2H, d, J=5. 7Hz), 5. 1 5(1 H, brs), 5. 25(1 H, dd, J=1 . 3Hz, 1 0.4Hz), 5. 35(1 H, dd, J=1 . 3Hz, 1 7. 2Hz), 5. 53(1 H, d, J=2. 
OHz), 5. 90-6. 00(1 H, m), 6. 33(1 H, d, J=2. OHz), 6. 68(1 H, brs), 6. 95-6. 99(1 H, m), 7. 06(1 H, d, J=6. 9Hz), 7. 20-7. 
50 (5H, m), 8. 40-8. 45(1 H,m). 

EXAMPLE 82 

4-moipholino-2-[3-(2-propenyloxycarbonylaminQ)benzylamino]-6-(2-pyrimidiny 

[0434] 1 H-NMR(CDCI 3 ) 6 :3. 15(4H, t, J=4. 9Hz), 3. 75(4H, t, J=4. 9Hz), 4. 34(2H, s), 4. 41 (2H, d, J=5. 9Hz), 4. 66 
(2H, d, J=5. 6Hz), 4. 95(1 H, brs), 5. 24(1 H, dd, J=1 . 4Hz, 1 0.4Hz), 5. 36(1 H, dd, J=1 . 4Hz, 1 7. 3Hz), 5. 55(1 H, d, J=2. 
3Hz), 5. 90-6. 00(1 H, m), 6. 35(1 H, d, J=2. 3Hz), 6.74(1 H, brs), 6. 95(1 H, t, J=4. 8Hz), 7. 07(1 H, d, J=6. 6Hz), 7. 20-7. 
40(3H, m), 8. 52(2H, d, J=4. 8Hz). 

EXAMPLE 83 

6-(3-methylphenylthiomethyl)-4-mo 

[0435] 1 H-NMR(CDCI 3 ) 5 :2. 28(3H, s), 3. 12(4H, t, J=5. OHz), 3. 74(4H, t, J=5. OHz) 4. 01 (2H, s), 4. 41 (2H, d, J=5. 
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8Hz), 4. 65(2H, d, J= 5.6Hz), 4. 95(1 H, brs), 5. 25(1 H, dd, J=1 . 3Hz, 1 0. 5Hz), 5. 32(1 H , dd, J=1 . 3Hz, 1 7.3Hz), 5. 55 
(1 H, d, J=2. 0Hz), 5. 90-6. 00(1 H, m), 6.1 6 (1 H, d, J=2. OHz) 6. 65(1 H, brs), 6. 90-7. 40(8H, m). 

EXAMPLE 84 

6-(5-indanylthiomethyl)-4-morp^ 

[0436] 1 H-NMR(CDCI 3 ) 6 :2. 04(2H, quintet, J=7. 6Hz), 2. 84(4H, t, J=7. 3Hz), 3. 11(4H, t, J=5. OHz), 3. 74(4H, t, 
J=4. 7Hz), 3. 99(2H, s), 4. 40(2H, d, J=5. 7Hz), 4. 65(2H, d, J=5. 6Hz), 5. 00(1 H, brs), 5. 26(1 H, d, J=10. 4Hz), 5. 36 
(1 H, d, J=1 7. 2Hz), 5. 54(1 H, d, J= 1 .8Hz), 5. 90-6. 00(1 H, m), 6. 12(1 H, d, J=1 . 9Hz), 6. 67(1 H, brs), 7. 00-7. 44(7H, m). 

EXAMPLE 85 

6-(5-ethyl>2-furylthiomethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylam 

[0437] 1 H-NMR(CDCI 3 ) 5 :1. 19(3H, t, J=7. 6Hz), 2. 61(2H, q, J=7. 6Hz), 3. 12(4H, t, J=4. 9Hz), 3. 75(4H, t, J=4. 
9Hz), 3. 83(2H, s), 4. 40(2H, d, J=5. 9Hz), 4. 65(2H, d, J=5. 7Hz), 5. 25(1 H, dd, J=1 . 4Hz, 10. 6Hz), 5. 35(1 H, dd, J=1 . 
4Hz, 17.1Hz), 5. 53(1 H, d, J=1. 9Hz), 5. 91-5. 97 (3H, m), 6. 34(1 H, d, J=3. 1Hz), 6. 65(1 H, brs), 7. 06(1 H, d, J= 6. 
6Hz), 7. 22-7. 38(2H, m), 7. 39(1 H, s). 

EXAMPLE 86 

6-(5-ethyl-1,3-thiazol-2-ylthiomethyl)^ 

5- trifluoromethylbenzylamino]pyridine 

[0438] 1 H-NMR(CDCI 3 ) 5 :1 . 26(3H, t, J=7. 5Hz), 2. 77(2H, q, J=7. 5Hz), 3. 14(4H, dd, J=4. 7Hz, 5.0Hz), 3. 75(4H, 
dd, J=4. 7Hz, 5. OHz), 4. 25 (2H, s), 4. 49(2H, d, J=5. 7Hz), 4. 66(2H, d, J=5. 7Hz), 5. 17-5. 36 (1H, brs), 5. 26(1 H, d, 
J=10. 4Hz), 5. 35(1H, d, J=17. 2Hz), 5. 53(1H, d, J=1. 9Hz), 5. 95(1H, ddt, J=5. 7Hz, 10.4Hz, 17.2Hz), 6. 21(1H, d, 
J=1. 9Hz), 7. 25-7. 26(1 H, brs), 7. 28(1 H, s), 7. 33(1 H, s), 7. 54(1 H, s), 7. 78(1 H, s). 

EXAMPLE 87 

6- (5-ethyl-4-methyl-1,3-thiazol-2^ 

5- trifluoromethylbenzylamino]pyridine 

[0439] 1 H-NMR(CDCI 3 ) 8 :1 . 19(3H, t, J=7. 5Hz), 2. 27(3H, s), 2. 67(2H, q, J=7. 5Hz), 3. 15(4H, dd, J=4. 8Hz, 5.0Hz), 
3. 75(4H, dd, J=4. 8Hz, 5.0Hz), 4. 22(2H, s), 4. 48(2H, d, J=6. OHz), 4. 66(2H, d, J=5. 6Hz), 5. 21-5. 40(1 H, brs), 5. 
26(1 H, d, J=1 0. 4Hz), 5. 35(1 H, d, J=1 7. 1 Hz), 5. 52(1 H, d s J=1 . 9Hz), 5. 94(1 H, ddt, J=5. 6Hz, 1 0.4Hz, 1 7.1 Hz), 6. 25 
(1H, d, J=1. 9Hz), 7. 16(1H, brs), 7. 28(1 H, s), 7. 53(1 H,s), 7. 76(1 H, s). 

EXAMPLE 88 

6- (2-cyclopenteno[d]thiazolylthjornethyl)-4-morpholino -2-[3-(2-propenyloxycarbonylamino)- 

5- trifluoromethylbenzylamino]pyridine 

[0440] 1 H-NMR(CDCI 3 ) 6 :2. 42-2. 49(2H, m), 2. 76-2. 86(4H, m), 3. 13-3. 17(4H, m), 3. 74-3. 77(4H, m), 4. 24(2H, 
s), 4. 48(2H, d, J=6. 2Hz), 4. 66(2H, d, J=5. 7Hz), 5. 20-5. 35(1 H, brs), 5. 26(1 H, d, J=10. 5Hz), 5. 35(1 H, d, J=17. 
2Hz), 5. 53(1 H, d, J=2. OHz), 5. 95 (1H, ddt, J=5. 7Hz, 10.5Hz, 17.2Hz), 6. 23(1 H, d, J=2. OHz), 7. 12(1 H, brs), 7. 28 
(1H, s), 7. 54(1 H,s), 7. 76(1 H, s). 

EXAMPLE 89 

6- (5-ethyl-4-methyl-1,3-thiazol-2-yithiomethyl)-2-[3-methoxy-5-(2-propenyloxycarbon 
4-morpholinopyridine 

[0441] 1 H-NMR(CDCI 3 ) 5 :1 . 20(3H, t, J=7. 3Hz), 2. 28(3H, s), 2. 68(2H, q, J=7. 3Hz), 3. 14(4H, t, J=5. OHz) 3. 76 
(4H, t, J=5. OHz), 3. 78(3H, s), 4. 22(2H, s), 4. 37(2H, d, J=5. 9Hz), 4. 65(2H, d, J=5. 6Hz), 4. 90 (1H, brs), 5. 10(1H, 
d, J=10. 4Hz), 5. 35(1 H, d, J=17. 1Hz), 5. 55(1 H, d, J=1. 9Hz), 5. 90-6. 00(1 H, m), 6. 24(1 H, d, J=1. 9Hz), 6. 62(1 H, 
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s), 6. 75(1 H, s), 6. 88(1 H, s), 7. 05(1 H, s). 
EXAMPLE 90 

6-(2-cyclopenteno[d]thiazolylthiomethyl)-2-[3-methoxy -5-(2-propenyloxycarbonylamino)benzylamino]- 
4-morphoiinopyridine 

[0442] 1 H-NMR(CDCI 3 ) 5 :2. 40-2. 50(2H, m), 2. 75-2. 90(4H, m), 3.14 (4H, t, J= 5. OHz), 3. 76(4H, t, J=5. OHz), 3. 
78(3H, s), 4. 25(2H t s), 4. 37(2H, d, J=5. 7Hz), 4. 65(2H, d, J=5. 6Hz), 5. 00(1 H, brs), 5.26 (1H, d, J=11. 4Hz), 5. 35 
(1 H, d, J=1 7. 1 Hz), 5. 55(1 H, d, J=1 . 8Hz), 5. 90-6. 00(1 H, m), 6. 20(1 H, d, J=1 . 9Hz), 6. 62(1 H, s), 6. 77(1 H, brs), 6. 
88(1 H,s), 7. 05(1 H.s). 



6-[5-(1-hydroxy)ethyl-1,3-thiazol-2-ytt 
4-morpholinopyridine 

[0443] 1 H-NMR(CDCI 3 ) 8 :1 . 55(3H, d, J=6. 4Hz), 3. 16(4H, t, J=4. 7Hz), 3. 76(4H, t, J=4. 7Hz), 3. 78(3H, s), 4. 25 
(2H, s), 4. 36(2H, d, J= 5. 6Hz), 4. 65(2H, dd, J=1 . 4Hz, 5. 7Hz), 5. 13(1 H, q, J=6. 4Hz), 5. 18 (1 H, brs), 5. 25(1 H, dq, 
J=1. 4Hz, 10. 5Hz), 5. 35(1 H, dq, J=1. 4Hz, 1 7.0Hz), 5. 55(1 H, s), 5. 95(1 H, ddt, J=1. 4Hz, 10. 5Hz, 17. OHz), 6. 23 
(1 H, s), 6. 60(1 H, s), 6. 85(1 H, s), 6. 92(1 H, brs), 7. 08(1 H, s), 7. 46 (1 H, s). 

EXAMPLE 92 

6-(5-ethyl-1 > 3-thiazol-2-ylthiomethyl)-2-{1-[3-methoxy-5-(2-propenyloxycarbon 
4-morpholinopyridine 

[0444] 1 H-NMR(CDCI 3 ) 6 :0. 94(3H, t, J=7. 4Hz), 1 . 26(3H, t, J=7. 5Hz), 1 . 72-1 . 90(2H, m), 2. 77(2H, q, J=7. 5Hz), 
2. 99-3. 12(4H, m), 3. 68-3. 73(4H, m), 3. 77(3H, s), 4. 20-4. 28(1 H, m), 4. 24(2H, s), 4. 64(2H, d, J=5. 6Hz), 4. 99-5. 
09(1 H, brs), 5. 25(1 H, d, J=1 0. 3Hz), 5. 35(1 H, d, J=1 7. 1 Hz), 5. 42(1 H, d, J=2. OHz), 5. 95(1 H, ddt, J=5. 6Hz, 1 0. 3Hz, 
17. 1Hz), 6. 16(1H, d, J=2. OHz), 6. 60(1 H, s), 6. 70(1 H, brs), 6. 90(1 H, s), 6. 97(1 H, s), 7. 33(1 H, s). 



6-(5-ethyl-1 ,3-thiazol-2-ylthiomethyl)-4-moipholino-2-{1-[3-(2-propenyloxycart)onylam 
pyridine 

[0445] 1 H-NMR(CDCI 3 ) 5 :0. 94(3H, t, J=7. 3Hz), 1 . 28(3H, t, J=7. 6Hz), 1 . 73-1 . 93(2H, m), 2. 77(2H, q, J=7. 6Hz), 
2. 96-3. 12(4H, m), 3. 63-3. 77(4H, m), 4. 25(2H, s), 4. 29(1 H, m), 4. 65(2H, d, J=5. 7Hz), 5. 02 (1H, d, J=2. 6Hz), 5. 
26(1 H, d, J=10. 5Hz), 5. 35(1 H, d, J=17. 2Hz), 5. 39(1 H, d, J=2. OHz), 5. 96(1 H, m), 6. 16(1H, d, J=2. OHz), 6. 75(1 H, 
brs), 7. 04(1 H, m), 7. 20-7. 30(2H, m), 7. 33(1 H, s), 7. 39(1 H, m). 

EXAMPLE 94 

6-(2-cyclopenteno[d]thiazotylthiomethyQ-2-[3-methyl-5-(2-propenyloxycarbonylamino)benzylam 
4-morpholinopyridine 

[0446] 1 H-NMR(CDCI 3 ) 5 :2. 30(3H, s), 2. 38-2. 53(2H, m), 2. 76-2. 90 (4H, m), 3. 10-3. 22(4H, m), 3. 70-3. 85(4H, 
m), 4. 25(2H, s), 4. 36 (2H, d, J=5. 8Hz), 4. 64(2H, d, J=5. 8Hz), 4. 89(1 H, t, J=5. 8Hz), 5. 25 (1 H, d, J=10. OHz), 5. 34 
(1H, d, J=17. 2Hz), 5. 56(1 H, d, J=2. OHz), 5. 95(1 H, ddt, J=5. 8Hz, 10.0Hz, 17.2Hz), 6. 22(1 H, d, J=2. OHz), 6. 74 
(1H, brs), 6. 88(1 H, m), 7. 12-7. 20(2H, m). 

EXAMPLE 95 

6-(5-ethyl-1,3-thiazol-2-ylthiomethyl)-2-[3-methyl-5-(2-propenyloxycarbonylamino)benzylamlno]- 
4-morpholinopyridine 

[0447] 1 H-NMR(CDCI 3 ) 5 :1. 26(3H, t, J=7. 6Hz), 2. 30(3H, s), 2. 76(2H, q, J=7. 6Hz), 3. 10-3. 18(4H, m), 3. 71-3. 



EXAMPLE 91 



EXAMPLE 93 
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80(4H, m), 4. 23(2H, s), 4. 36(2H, d, J=5. 7Hz), 4. 64(2H, d, J=5. 7Hz), 4. 95(1 H, m), 5. 25(1 H, d, J=10. 5Hz), 5. 35 
(1 H, d, J=1 5. 8Hz), 5. 56(1 H s d, J=2. 0Hz), 5. 95 (1 H, m), 6. 22(1 H, d p J=2. OHz), 6. 76(1 H, brs), 6. 88(1 H, m), 7. 13-7. 
22(2H, m),7. 34(1 H,s). 

EXAMPLE 96 

6-(4-ethyl-1 l 3-thiazot-2-ylthiomethyl)-2-[3-methyl-5-(2-propenyloxycarbonylamino)ben 
4-morpholinopyridine 

[0448] 1 H-NMR(CDCI 3 ) 8 :1 . 27(3H, t, J=7. 5Hz), 2. 31 (3H, s), 2. 75(2H f q, J=7. 5Hz), 3. 09-3. 22(4H, m), 3. 70-3. 
81 (4H, m), 4. 28(2H, s), 4. 36(2H, d, J=5. 9Hz), 4. 65(2H, d, J=5. 7Hz), 4. 89(1 H, t, J=5. 9Hz), 5. 24(1 H, d, J=9. 1Hz), 
5. 35(1 H, d, J=17. 2Hz), 5. 57(1 H, d, J= 2. 1Hz), 5. 95(1 H, m), 6. 26(1 H, d, J=2. 1Hz), 6. 68(1 H, brs), 6. 74(1 H, s), 6. 
89(1 H, m), 7. 11-7. 22(2H, m). 

EXAMPLE 97 

6-(5-ethyl-4-methyl-1,3-thiazol-2-ytt 
morpholinopyridine 

[0449] 1 H-NMR(CDCI 3 ) 5 :1. 20(3H, t, J=7. 5Hz), 2. 28(3H, s), 2. 30(3H, s), 2. 68(2H, q, J=7. 5Hz), 3. 09-3. 18(4H, 
m), 3. 70-3. 81 (4H, m), 4. 23(2H, s), 4. 36(2H, d, J=5. 9Hz), 4. 64(2H, d, J=5. 7Hz), 4. 94(1 H, t, J=5. 9Hz), 5. 23(1 H, 
d, J=10. 5Hz), 5. 35(1 H, d, J=15. 7Hz), 5.56 (1H, d, J=1. 8Hz), 5. 95(1 H, m), 6. 24(1 H, d, J=1. 8Hz), 6. 76(1 H, brs), 6. 
88(1 H, m), 7.12-7. 21 (2H, m). 

EXAMPLE 98 

6-(5-ethyl-1,3,4-thiadiazol-2-ylthiom 
pyridine 

[0450] 1 H-NMR(CDCI 3 ) 5 :0. 91 (3H, t, J=7. 3Hz), 1. 20-1. 50(2H, m), 1 . 37(3H, t, J=7. 6Hz), 1. 65-1. 85(2H, m), 3. 
00-3. 15(4H, m), 3.06 (2H, q, J=7. 6Hz>, 3. 65-3. 75(4H, m), 4. 30-4. 45(1 H, m), 4. 38(2H, s), 4. 65(2H, d, J=5. 6Hz), 
5. 00(1 H, d, J=4. 9Hz), 5. 20-5. 45(3H, m), 5.90-6.05(1 H, m), 6. 23(1 H, d, J=1. 9Hz), 6. 75(1 H, s), 7. 00-7. 10(1H, m), 
7.20-7.30(2H, m), 7. 40(1 H, s). 

EXAMPLE 99 

6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-methylthio-5-(2-propenyloxycar^ 
4-morpholinopyridine 

[0451] 1 H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7. 6Hz), 2. 46(3H, s), 3. 05(2H r q, J=7. 6Hz), 3. 10-3. 20(4H, m), 3. 70-3. 
80(4H, m), 4. 38(2H, d, J=5. 8Hz), 4. 40(2H, s), 4. 65(2H, dd, J=1 . 3Hz, 7.3Hz), 5. 08(1 H, brs), 5. 25(1 H, dd, J=1 . 3Hz, 
10.3Hz), 5. 35(1 H, dd, J=1. 3Hz, 10.3Hz), 5. 55 (1H, d, J=1. 9Hz), 5. 85-6. 05(1 H, m), 6. 31 (1H, d, J=1. 9Hz), 6. 85 
(1 H, s), 6. 94(1 H, s), 7. 07(1 H, s), 7. 33(1 H, s). 

EXAMPLE 100 

Preparation of 6-(5-ethyl-1 > 3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-[5-(2-propenyloxycarbonylam 
2-thienylmethylamino]pyridine 

(1 ) Preparation of 2-{N-[5-(2-propenyloxycarbonylamino)thb^ 
amino-4-morphoiino-6- (2-tetrahydropyranyl)oxymethylpyridine 

[0452] To a solution of 2-trim ethyls ilylethyl N-[4-morphoiino-6-(2-tetrahydropyranyloxymethyl)-2-pyridyl]carbamate 
(212 mg) obtained in the same manner as in Example 51-(2) in dimethylformamide (10 ml), 60% sodium hydride (23 
mg) was added undercooling with ice, followed by stirring at the'same temperature for 15 minutes. A solution of ethyl 
6-bromomethyl-2-thiophenecarboxylate (151 mg) in dimethylformamide (5 ml) was added thereto, followed by stirring 
for two hours. Water was added to the reaction solution, followed by extraction with ethyl acetate. The organic layer 
was washed with a saturated sodium chloride aqueous solution and then dried over anhydrous magnesium sulfate. 
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Then, the solvent was distilled off under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (hexane/ethyl acetate = 2:1) to obtain a pale yellow oily substance (170 mg). The obtained oily substance was 
dissolved in methanol (5 ml), and a IN sodium hydroxide aqueous solution (1 .4 ml) was added thereto, followed by 
stirring overnight. Methanol was distilled off under reduced pressure, and the residue was subjected to liquid separation 

5 between water and ethyl ether. The aqueous layer was acidified with IN hydrochloric acid and then extracted with 
chloroform. The solvent was distilled off, and the residue obtained was dissolved in dioxane (3 ml), and diphenylphos- 
phoryl azide (45 u.l) and triethylamine (37 uJ) were added thereto, followed by stirring for two hours under cooling with 
ice. Then, allyl alcohol (1.5 ml) was added thereto, followed by heating at 110°C for 2.5 hours. The reaction solution 
was poured into a saturated sodium hydrogen carbonate aqueous solution, followed by extraction with chloroform. The 

10 organic layer was washed with water, and then dried over anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure, and the residue was purified by silica gel column chromatography (hexane/ethyl acetate = 3: 
2) to obtain the above identified compound (64 mg). 

(2) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-[5-(2-propenyloxycarbonylamino)- 
15 2-thienylmethylamino]pyridine 

[0453] 2-{N-[5-(2-propenyloxycarbonylamino)-2-thienylmethyl]-N-(24rimethylsilylethoxycarbonyl)]amino}-4-mo 
pholino-6-(2-tetrahydropyranyl)oxymethy!pyridine (63 mg) was dissolved in ethanol (2 ml), and p-toluenesulfonic acid 
monohydrate (23 mg) was added thereto, followed by stirring at50°C for two hours. After cooling naturally, the reaction 

2Q solution was diluted with ethyl acetate, washed with a saturated sodium hydrogen carbonate aqueous solution and a 
saturated sodium chloride aqueous solution and then dried over anhydrous magnesium sulfate. The solvent was dis- 
tilled off under reduced pressure, and the residue was purified by silica gel column chromatography (ethyl acetate/ 
heptane = 2/1) to obtain a white amorphous solid (48 mg). The product was dissolved in chloroform (1 ml), and meth- 
anesulfonyl chloride (9.5 u.l) was added undercooling with ice, followed by stirring at room temperature for two hours. 

25 The reaction solution was diluted with ethyl acetate, washed sequentially with water, a saturated sodium hydrogen 
carbonate aqueous solution and a saturated sodium chloride aqueous solution and dried over anhydrous magnesium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was dissolved in dimethylformamide (1 
ml). Potassium carbonate (16 mg) and 5-ethyl-2-mercapto-1 ,3,4-thiadiazole (8 mg) were added thereto, followed by 
stirring at room temperature for two hours. Ethyl acetate was added to the reaction solution, and the mixture was 

30 washed sequentially with water and a saturated sodium chloride aqueous solution and then dried over anhydrous 
magnesium sulfate. The solvent was distilled off under reduced pressure. The residue obtained was dissolved in tet- 
rahydrofuran (1 ml), and a IMtetrabutylammoniumfluoride-tetrahydrofuran solution (62 uJ) was added thereto, followed 
by stirring at room temperature for 1 .5 hours. The reaction solution was poured into a saturated ammonium chloride 
aqueous solution and extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate. 

35 The solvent was distilled off under reduced pressure, and the residue was purified by silica gel column chromatography 
(chloroform/methanol = 50/1 20/1 ) to obtain the above identified compound (1 5 mg) as a pale yellow oily substance. 
[0454] 1 H-NMR(CDCI 3 ) 8 :1. 40(3H, t, J=7. 6Hz), 3. 08(2H, q, J=7. 6Hz), 3, 21 (4H, t, J=5. 0Hz), 3. 80(4H, t, J=5. 
0Hz), 4. 45(2H, s), 4. 55(2H, d, J=5. 3Hz), 4. 68(2H, dd, J=1 . 4Hz, 5.7Hz), 4. 91 (1 H, d, J=5. 3Hz), 5. 27(1 H, dd, J=1 . 
4Hz, 10. 4Hz), 5. 36(1 H, dd, J=1. 4Hz, 17. 2Hz), 5. 65 (1H, d, J=2. 0Hz), 5. 97(1 H, ddt, J=5. 7Hz, 10. 4Hz, 17. 2Hz), 

40 6. 35(1 H, d, J=2. 0Hz), 6. 48(1 H, d, J=3. 7Hz), 6. 73(1 H, d, J=3. 7Hz), 7. 27(1 H, brs). 

EXAMPLE 101 

Preparation of 6-(5-ethyl-1,3 t 44hiadiazol-2'ylthiomethyl)-2-[3-methyl-5-(2-propenyloxycarbonylamino)benzylamino]- 
45 4-morpholinopyridine 

(1) Preparation of 2-[N-tert-butoxycarbonyl-N-(3-methyl-5-nitrobenzyl)amino]-6-(5-ethyl-1 ,3,4-thiadiazol- 
2-ylthiomethyl)-4-morpholinopyridine 

so [0455] To a solution of tert-butyl N-[6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-pyridyl]carbamate 
(200 mg) obtained in Example 1 -(5) in dimethylformamide (2 ml), 60% sodium hydride (30 mg) was added undercooling 
with ice, followed by stirring at the same temperature for 30 minutes. A solution of 3-methyl-5-nitrobenzyl methanesul- 
fonate (283 mg) in dimethylformamide (1 ml), was added to the reaction solution, followed by stirring at room temper- 
ature overnight. The reaction solution was diluted with ethyl acetate, washed with water and a saturated sodium hy- 

55 drogen carbonate aqueous solution and dried over anhydrous magnesium sulfate. Then, the solvent was distilled off 
under reduced pressure. The residue was purified by silica gel column chromatography (heptane/ethyl acetate = 1 :1) 
to obtain the above identified compound (314 mg) as a pale yellow oily substance. 
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(2) Preparation of 2^N-tert-butoxycarbonyl-N-[3-methy!-5-(2-propenyloxycarbonylamino)benzyl]amin 
1,3,4-thiadiazol-2-ylthiomethyl)-4-morpholinopyridine 

[0456] A mixture comprising 2-[N-tert-butoxycarbonyl-N-(3-methyl-5-nitrobenzyl)amino]-6-(5-ethyl-1 ,3,4-thiadiazol- 
s 2-ylthiomethyf)-4-morpholinopyridine (110 mg), iron powder (53 mg) and ammonium chloride (100 mg), was refluxed 
for 2.5 hours in methanol (6 ml)-water (3 ml). The reaction solution was subjected to celite filtration, and ethyl acetate 
was added to the filtrate, followed by washing with a saturated sodium hydrogen carbonate aqueous solution. The 
organic layer was washed with a saturated sodium chloride aqueous solution and then, dried over anhydrous magne- 
sium sulfate. The solvent was distilled off under reduced pressure. The residue was dissolved in chloroform (1 ml), 
io and 4-dimethylaminopyridine (34 mg) and allyl chloroformate (0.030 ml) were added thereto, followed by stirring at 
room temperature overnight. The reaction solution was diluted with ethyl acetate, washed with water and a saturated 
sodium chloride aqueous solution and then, dried over anhydrous magnesium sulfate. Then, the solvent was distilled 
off under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate/hexane = 
1/1) to obtain the above identified compound (92 mg) as a yellow amorphous solid. 

15 

(3) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-methyl-5-(2-propenyloxycarbonylamino) 
benzylamino]-4-morpholinopyridine 

[0457] 2-{N-tert-butoxycart)onyl-N-[3-methyl-5-(2-propenyloxycarbonylamino)benzyl]amino}-6-(5-ethyl-1 ,3,4-thiadi- 
20 azol-2-ylthiomethyl)-4-morpholinopyridine (92 mg) was dissolved in trifluoroacetic acid (1 ml), followed by stirring at 

room temperature for one hour. The reaction solution was concentrated under reduced pressure, and the residue was 

subjected to liquid separation with ethyl acetate-a saturated sodium hydrogen carbonate aqueous solution . The organic 

layer was washed with a saturated sodium chloride aqueous solution and then dried over anhydrous magnesium sulfate. 

The solvent was distilled off under reduced pressure, and the residue was purified by silica gel column chromatography 
25 (chloroform/methanol = 50/1) to obtain the above identified compound (55 mg) as a pale yellow solid. 

[0458] 1 H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7. 6Hz), 2. 31 (3H, s), 3. 06(2H, q, J=7. 6Hz), 3. 10-3. 20(4H, m), 3. 70-3. 

80(4H, m), 4. 37(2H, d, J=5. 6Hz), 4. 41 (2H, s), 4. 65(2H, dd, J=1. 2Hz, 5.7Hz), 4. 94(1 H, brs), 5. 20-5. 30(1 H, m), 5. 

30-5. 40(1 H, m), 5. 57(1 H, d, J=1 . 9Hz), 5. 85-6. 05(1 H, m), 6. 31 (1 H, d, J=1 . 9Hz), 6. 73(1 H, brs), 6. 89(1 H, s), 7. 1 6 

(2H, s). 

30 

EXAMPLE 102 

Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-methoxymethyl-5-(2-propenyloxycarbonylamino) 
benzylamino]-4-morpholinopyridine 

35 

[0459] The above identified compound was obtained in the same manner as in Example 101 except that 3-methyl- 
5-nitrobenzyl methanesulfonate used in Example 1 01 -(1 ) was changed to 3-methoxymethyl-5-nitrobenzyl methanesul- 
fonate. 

[0460] 1 H-NMR(CDCI 3 ) 5 :1 . 37(3H, t, J=7. 5Hz), 3. 06(2H, q, J=7. 5Hz), 3. 10-3. 19(4H, m), 3. 38(3H, s), 3. 72-3. 
40 79(4H, m), 4. 38-4. 46(6H, m), 4. 65(2H, d, J=5. 7Hz), 4. 92(1 H, m), 5. 25(1 H, d, J=13. 4Hz), 5. 35(1 H, d, J=1 7. 3Hz), 
5. 56(1 H, brs), 5. 95(1 H, m), 6. 30(1 H, brs), 6. 80(1 H, m), 7. 05(1 H. brs), 7. 27-7. 36(2H, m). 

EXAMPLE 103 

45 Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-hydroxymethyl-5-(2-propenyloxycarbonylamino) 
benzylamino]-4-morpholinopyridine 

(1 ) Preparation of 2-{N-tert-butoxycarbonyl-N-[3-(2-propenyloxycarbonylamino)-5-(2-tetrahydropyranyl) 
oxymethylbenzyl]amino)-6-(5-ethyl-1 .S^-thiadiazol^-ylthiomethyO^-morpholinopyridine 

50 

[0461] The above identified compound was obtained in the same manner as in Example 1 01 -(1 ) and (2) except that 
3-methyl-5-nitrobenzyl methanesulfonate used in Example 101-(1) was changed to 3-(2-tetrahydropyranyl)oxymethyl- 
5-nitrobenzyl methanesulfonate. 

55 (2) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-[3-hydroxymethyl-5-(2-propenyloxycarbonylamino) 
benzylamino]-4-morpholinopyridine 

[0462] 2-{N-tert-butoxycarbonyl-N-[3-(2-propenyloxycarbonylamino)-5-(2-tetrahydropyranyl)oxymethylbenzyl]ami- 
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no}-6-(5-ethyl-1 ,3,4-thiadia2ol-2-ylthiomethyl)-4-morpholinopyridine (51 mg) was dissolved in 10% hydrogen chloride- 
methanol (2 ml), followed by stirring at 60°C for two hours. After cooling naturally, the reaction solution was diluted 
with ethyl acetate, washed with a saturated sodium hydrogen carbonate aqueous solution and a saturated sodium 
chloride aqueous solution and then, dried over anhydrous sodium sulfate. The solvent was distilled off under reduced 
pressure, and the residue was purified by thin layer chromatography for separation (chloroform/methanol = 10/1) to 
obtain the above identified compound (55 mg) as a pale yellow amorphous solid. 

[0463] 1 H-NMR(CDCI 3 ) 5 :1 . 36(3H, t, J=7. 6Hz), 3. 04(2H, q, J=7. 6Hz), 3. 16(4H, dd, J=4. 7Hz, 4.9Hz), 3. 76(4H, 
dd, J=4. 7Hz, 4.9Hz), 4. 39 (4H, m), 4. 64-4. 66(4H, m), 5. 02-5. 1 5(1 H, brs), 5. 25(1 H, d,J= 1 0.5Hz), 5. 35(1 H, d, J=1 7. 
2Hz), 5. 56(1 H, d, J=1 . 8Hz), 5. 95(1 H, ddt,J=5. 6Hz, 1 0.5Hz, 1 7. 2Hz), 6. 30(1 H, d, J=1 . 8Hz), 6. 90-7. 00 (1 H, brs), 
7. 06(1 H, S), 7. 29(1 H, s), 7. 32(1 H, s). 

EXAMPLE 104 

Preparation of 6-(2-cyclopenteno[d]thiazolylthiomethyl)-2-[3-hydroxymethyl-5-(2-propenyloxycarbonylamino) 
benzylamino] -4-morpholinopyridine 

[0464] The same operation as in Example 1 01 -(1 ) and (2) was carried out except that 3-methyl-5-nitrobenzyl meth- 
anesulfonate used in Example 101-(1) was changed to 3-(2-tetrahydropyranyl)oxymethyl-5-nitrobenzyl methanesul- 
fonate, and tert-butyl N-[6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-pyridyl]carbamate was changed to 
tert-butyl N-[6-(2-cyclopenteno[d]thiazolylthiomethyl)-4-morpholino-2-pyridyl]carbamate, followed by the same opera- 
tion as in Example 103-(2) to obtain the above identified compound. 

[0465] 1 H-NMR(CDCI 3 ) 5 :2. 38-2. 50(2H, m), 2. 75-2. 90(4H, m), 3. 15 (4H, t, J=5. 0Hz), 3. 75(4H, t, J=5. 0Hz), 4. 
24(2H, s), 4. 37(2H f d, J=4. 7Hz), 4. 63(2H, s), 4. 64(2H, dt, J=1. 4Hz, 5. 6Hz), 5. 25(1 H, dq, J=1. 4Hz, 10. 7Hz), 5. 
35(1 H, dq, J=1. 4Hz, 17. 0Hz), 5. 55(1 H, d, J= 2. 0Hz), 5. 95(1 H, ddt, J=5. 6Hz, 10. 7Hz, 17. 0Hz), 6. 20(1 H, d, J= 2. 
0Hz), 6. 96(1 H, s), 7. 07(1 H, s), 7. 30(1 H, s), 7. 32(1 H, s). 

[0466] Compounds of Examples 105 to 108 were obtained in the same manner as in Example 64 except that the 
material used in Example 64 was changed to the materials corresponding to the respective desired compounds. 

EXAMPLE 105 

2-[3-chloro-5-(2-propenyloxycarbonylamino)benzyiamino]-6-(5-ethyl-1,3-thiazol-2-ylthiomethyl)-4-morpholinopyridine 

[0467] 1 H-NMR(CDCI 3 ) 8 :1. 26(3H, t, J=7. 5Hz), 2. 77(2H, q, J=7. 5Hz), 3. 14(4H, t, J=4. 9Hz), 3. 76(4H, t, J=4. 
9Hz), 4. 26(2H, s), 4. 41 (2H, d, J=5. 8Hz), 4. 65(2H, d, J=5. 6Hz), 5. 26(1 H, dd, J=1 . 3Hz, 10. 4Hz), 5. 35(1 H, dd, J=1 . 
3Hz, 1 7. 4Hz), 5. 52(1 H, d, J=1 . 9Hz), 5. 85-6. 05 (1 H, m), 6. 21 (1 H, d, J=1 . 9Hz), 6. 95(1 H, s), 7. 03(1 H, s), 7. 25(1 H, 
s), 7. 34(1 H.s), 7. 50(1 H, s). 

EXAMPLE 106 

2-[3-chloro-5-(2-propenyloxycarbonylamino)benzylamino]-6-(5-ethyl-4-methyl-1,3-thiazol-2-ylthiomethyl)- 
4-morpholinopyridine 

[0468] 1 H-NMR(CDCI 3 ) 5 :1 . 20(3H, t, J=7. 5Hz), 2. 28(3H, s), 2. 68(2H, q, J=7. 5Hz), 3. 15(4H, t, J=4. 8Hz), 3. 77 
(4H, t, J=4. 8Hz), 4. 22(2H, s), 4. 41 (2H, d, J=5. 9Hz), 4. 65(2H, d. J=5. 8Hz), 4. 95(1 H, brs), 5. 25(1 H, dd, J=1 . 0Hz, 
1 0.4Hz), 5. 35(1 H , dd, J=1 . 0Hz 1 7.3Hz), 5.53 (1 H, d, J=1 . 9Hz), 5. 90-6. 00(1 H, m), 6. 24(1 H, d, J=1 . 9Hz), 6. 90 (1 H, 
brs), 7. 04(1 H, s), 7. 21 (1H, s), 7. 49(1 H, s). 

EXAMPLE 107 

2-[3-chloro-5-(2-propenyloxycarbonylamino)benzylamino]-6-(2-cyclopenteno[d]thiazolylthiomethyl)- 
4-morpholinopyridine 

[0469] 1H-NMR(CDCI 3 ) 6 :2. 42-2. 49(2H, m), 2. 77-2. 87(4H, m), 3. 14 (4H, t, J=4. 9Hz), 3. 76(4H, t, J=4. 9Hz), 4. 
24(2H, s), 4. 40(2H, d, J=6. 3Hz), 4. 65(2H, d, J=5. 8Hz), 5. 25(1 H, dd, J=1. 3Hz, 10.4Hz), 5. 34(1 H, dd, J=1. 3Hz, 
1 7.2Hz), 5. 51 (1 H, d, J=2. 0Hz), 5. 88-5. 99 (1 H, m), 6. 22(1 H, d, J=2. 0Hz), 6. 90(1 H, brs), 7. 03(1 H, s), 7. 21 (1 H, s), 
7. 48(1 H,s). 



65 



EP 0 889 034 B1 

EXAMPLE 108 

2-[3-chloro-5-(2-propenyloxycarbonylamino^ 
4-morpholinopyridine 

5 

[0470] 1 H-NMR(CDCI 3 ) 5 :0. 94(3H, t, J=7. 5Hz), 1 . 57(2H, q, J=7. 5Hz), 2. 28(3H, s), 2. 62(2H, q, J=7. 5Hz), 3. 14 
(4H, t, J=4. 9Hz), 3. 76(4H, t, J=4. 9Hz), 4. 23(2H, s), 4. 39(2H, d, J=5. 9Hz), 4. 65(2H r d, J= 5. 7Hz), 4. 90(1H, brs), 

5. 26(1 H, d, J=1 0. 4Hz), 5. 35(1 H, d ( J= 1 7. 2Hz), 5. 52(1 H, d, J=2. 0Hz) 5. 90-6. 00(1 H, m), 6. 23(1 H, d, J= 2. OHz), 

6. 97(1 H, brs), 7. 03(1 H, s), 7. 20(1 H, s), 7. 49(1 H, s). 

10 

EXAMPLE 109 

Preparation of 6-[2-(5-ethyl-4-methyl-1 ,3-thiazol-2 yl)ethyl]-4-morphol{no-2-[3-(2-propenyloxycarbonylamino) 
benzylamino]pyridine 

15 

(1) Preparation of 2-tert-butoxycarbonylamino-6-[2-(5-ethyl-4-methyl-1 ,3-thiazol-2-yl)ethyl]-4-morpholinopyridine 

[0471] 6-tert-butoxycarbonylamino-4-morpholinopyridine-2-ylpropionic acid (17.57 g) obtained by alkali hydrolysis 
of the compound obtained in Example 22-(3) and 2-amino-3-pentanone hydrochloride (8.25 g) were dissolved in meth- 

20 ylene chloride (200 ml), and a solution of benzotriazol-1 -yloxy-tris-pyrrolidinophosphoniumhexafluorophosphate (31 .2 
g) in methylene chloride (50 ml) and diisopropylethylamine (35 ml) were added thereto, followed by stirring at room 
temperature for one hour. The reaction solution was concentrated under reduced pressure, and the residue was dis- 
solved in ethyl acetate, washed with a saturated sodium hydrogen carbonate aqueous solution and a saturated sodium 
chloride aqueous solution and dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced 

25 pressure, and the residue was purified by silica gel column chromatography (ethyl acetate). The product was dissolved 
in tetrahydrofuran (500 ml), and Lawesson's reagent (24.3 g) was added thereto, followed by refluxing under heating 
for 2.5 hours. Further, Lawesson's reagent (20 g) was additionally added, followed by refluxing for two hours. The 
reaction solution was concentrated under reduced pressure, and the residue was purified by silica gel column chro- 
matography (hexane/ethyl acetate = 1/2) to obtain the above identified compound (5.78 g). 

30 

(2) Preparation of 2-(N-tert-butoxycarbonyl-N-3-nitrobenzyl)amino-6-[2-(5-ethyl-4-methyl-1 ,3-thiazol-2-yl)ethyl]- 
4-morpholinopyridine 

[0472] 2-tert-butoxycaitonylamino-6-[2-(5-ethyl-4-methyl-1,3-thiazol-2-yl)ethyl]-4-moroholinopyridine (1.0 g) was 
35 dissolved in dimethylformamide (20 ml), and 60% sodium hydride (1 02 mg) was added under cooling with ice, followed 
by stirring at room temperature for one hour. The reaction solution was cooled with ice, and a solution of 3-nitrobenzyl 
chloride (476 mg) in dimethylformamide (5 ml), was added thereto, followed by stirring at room temperature for 15 
hours. The reaction solution was diluted with ethyl acetate, washed with water and a saturated sodium chloride aqueous 
solution and dried over anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced pressure. The 
40 residue was purified by silica gel column chromatography (hexane/ethyl acetate = 1/2) to obtain the above identified 
compound (1.15 g). 

(3) Preparation of 2-[N-tert-butoxycarbonyl-N-3-(2-propenyloxycarbonylamino)benzylamino]-6-[2-(5-ethyl-4-methyl- 
1,3-thiazol-2-yl)ethyl]-4-morphclinopyridine 

45 

[0473] A mixture comprising 2-(N-tert-butoxycarbonyl-N-3-nitrobenzyl)amino-6-[2-(5-ethyl-4-methyl-1 ,3-thiazol- 
2-yl)ethyl]-4-morpholinopyridine (1.15 g), iron powder (335 mg) and ammonium chloride (642 mg), was refluxed for 
two hours in methanol (40 ml)-water (20 ml). The reaction solution was subjected to celite filtration, and the filtrate was 
concentrated under reduced pressure. The residue was dissolved in ethyl acetate, washed with a saturated sodium 

50 chloride aqueous solution and dried over anhydrous magnesium sulfate. Then, the solvent was distilled off under 
reduced pressure. The residue was dissolved in chloroform (20 ml), and 4-dimethylaminopyridine (293 mg) and allyl 
chloroformate (0.25 ml) were added, followed by stirring at room temperature for one hour. The reaction solution was 
washed with water and a saturated sodium chloride aqueous solution and then dried over anhydrous magnesium 
sulfate. Then, the solvent was distilled off under reduced pressure. The residue was purified by silica gel column 

55 chromatography (ethyl acetate/hexane = 3/1) to obtain the above identified compound (1 .0 g). 



66 



EP 0 889 034 B1 



(4) Preparation of 6-[2-(5-ethyl-4-methyl-1 ,3-thiazol-2-yl)ethyl]-4-morpholino-2-[3-(2-propenyloxycarbonylarnino) 
benzylamino]pyridine 

[0474] 2-tN-tert-butoxycarbonyl-N-3-(2-propenyloxycarbonylamino)benzylamino]-6-[2 

zol-2-yl)ethyl]-4-morpholinopyridine (1.0 g) was dissolved in trifluoroacetic acid (5 ml), followed by stirring at room 
temperature for one hour. The reaction solution was concentrated under reduced pressure, and the residue was dis- 
solved in ethyl acetate, washed with a saturated sodium hydrogen carbonate aqueous solution and a saturated sodium 
chloride aqueous solution and dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced 
pressure, and the residue was purified by silica gel column chromatography (chloroform/methanol = 50/1 -> 20/1) to 
obtain the above identified compound (81 8 mg) as a pale yellow oily substance. 

[0475] 1H-NMR(CDCI 3 ) 5 :1. 21(3H, t, J=7. 6Hz), 2. 29(3H, s), 2. 69(2H, q, J=7. 6Hz), 2. 96(2H, t, J=7. 9Hz), 3. 15 
(4H, t, J= 5. OHz), 3. 29(2H, t, J=7. 9Hz), 3. 76(4H, t, J=5. 0Hz), 4. 43(2H, d, J=5. 6Hz), 4. 65(2H, dd, J=1. 5Hz, 6. 
2Hz), 5. 15(1H, d, J=5. 6Hz), 5. 25(1H, dd, J=1. 5Hz, 11. 0Hz), 5. 35(1H, dd, J=1. 5Hz, 17. 1Hz), 5. 54(1H, d, J=2. 
0Hz) 5. 95 (1 H, ddt, J=6. 2Hz, 11 . 0Hz, 1 7. 1 Hz), 6. 03(1 H, d, J=2. 0Hz), 6. 82(1 H, brs), 7. 06(1 H, d, J=7. 2Hz), 7. 23-7. 
34(2H,m), 7. 37-7. 39(1 H, m). 

[0476] Compounds of Examples 110 to 132 were obtained in the same manner as in Example 109 except that the 
material used in Example 109 was changed to the materials corresponding to the respective desired compounds. 

EXAMPLE 110 

6-[2-(5-ethyl-1,3-thiazol-2-yl)ethyl]-4-moro^ 

[0477] 1 H-NMR(CDCI 3 ) 8 :1. 27(3H, t, J=7. 6Hz), 2. 78(2H, q, J=7. 6Hz), 3. 01(2H, t, J=7. 7Hz), 3. 16(4H, t, J=4. 
9Hz), 3. 36(2H, t, J=7. 7Hz), 3. 76(4H, t, J=4. 9Hz), 4. 44(2H, d, J=5. 6Hz), 4. 65(2H, d, J=5. 7Hz), 5. 25(1 H, dd, J=1 . 
3Hz, 1 0. 5Hz), 5. 35(1 H, dd, J=1 . 6Hz, 1 7. 3Hz), 5. 53 (1 H, d, J=1 . 8Hz), 5. 90-6. 00(1 H, m), 6. 01 (1 H. d, J=1 , 8Hz), 
7. 00-7. 10(2H, m), 7. 20-7. 40(3H, m). 

EXAMPLE 111 

2-[1-(3-cyclopropylmethyloxycaroonylamino-5-trifluoromethylphenyl)propylamino]-6-[2-(5-ethyl-1,3-thiazo 
ethyl]-4-morpholinopyridine 

[0478] 1 H-NMR(CDCI 3 ) 5 :0. 25-0. 35(2H, m), 0. 50-0. 65(2H, m), 0. 95 (3H, t, J=7. 4Hz), 1.10-1. 20(1 H, m), 1 . 26 
(3H, q, J=7. 4Hz), 1 . 75-1 . 95(1 H, m), 2. 00-2. 20(2H t m), 2. 79(2H, q, J=7. 4Hz), 3. 00-3. 30 (6H, m), 3. 33(2H, t, J=7. 
4Hz), 3. 60-3. 80(4H, m), 4. 99(2H, d, J= 7. 3Hz), 4. 15-4. 30(1 H, m), 5. 31 (1H, d, J=2. 0Hz) 5. 95(1 H, d, J= 2. 0Hz), 
7. 20-7. 40(2H, m), 7. 48(1 H, s), 7. 83(1 H. s), 8. 45(1 H, brs). 

EXAMPLE 112 

2-[1-(3-cyclopropylmethyloxycarbonylamino-5-methoxyphenyl)propylamino]-6-[2-(5-ethyl-1,3-thiazol-2-yl)ethyl]- 
4-morpholinopyridine 

[0479] 1 H-NMR(CDCI 3 ) 5 :0. 26-0. 33(2H, m), 0. 54-0. 61(2H, m), 0. 95 (3H, t, J=7. 4Hz), 1. 10-1. 21(1 H, m), 1. 27 
(3H, t, J =7. 5Hz), 1 . 75-1. 82(2H, m), 2. 78(2H, q, J=7. 5Hz), 2. 92-3. 01 (2H, m), 3. 01-3. 18 (4H, m), 3. 28-3. 35(2H, 
m), 3. 68-3. 76(4H, m), 3. 77(3H, s), 3. 97 (2H, d, J=7. 3Hz), 4. 19-4. 30(1 H, m), 5. 42(1 H, d, J=2. 0Hz) 5. 95 (1H, d, 
J=2. 0Hz) 6. 61 (1H, s), 6. 83(1 H, brs), 6. 92(1 H, s), 6. 98(1 H, s), 7. 31 (1H, s). 

EXAMPLE 113 

2-[1-(3 cyclopropylmethyloxycarbonylaminophenyl)propylamino]-6-[2-(5-ethyl-1,3-thiazol-2-yl)ethyl]- 
4-morpholinopyridine 

[0480] 1 H-NMR(CDCI 3 ) 6 :0. 28-0. 36(2H, m), 0. 55-0. 64(2H, m), 0. 95 (3H, t, J=7. 4Hz), 1.10-1. 20(1 H, m), 1 . 27 
(3H, t, J=7. 5Hz), 1 . 76-2. 00(2H, m), 2. 79(2H, dq, J=1 . 0Hz 7. 5Hz), 3. 01 (2H, t, J=7. 6Hz), 3. 05-3. 1 9(4H, m), 3. 33 
(2H, t, J=7. 6Hz), 3. 71 (4H, t, J=4. 8Hz), 3. 97(2H, d, J=7. 3Hz), 4. 26(1 H, dd, J=6. 5Hz, 12. 9Hz), 5. 39(1 H, d, J=2. 
0Hz), 5. 94(1H, d, J=2. 0Hz), 6. 94(1H, s), 7. 03-7. 06(1H. m), 7. 25(1H, s), 7. 31(1H, s), 7. 41(1H, s). 
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EXAMPLE 114 

6-[2-(5-ethyl-1,3-thiazol-2-yl)ethyl]-4-mo^ 

[0481] 1 H-NMR(CDCI 3 ) 5 :0. 95(3H, t, J=7. 3Hz), 1 . 27(3H f t, J=7. 4Hz), 1 . 77-1 . 97(2H, m), 2. 79(2H, q, J=7. 4Hz), 

2. 99(2H, t, J=7. 8Hz), 3. 03-3. 16(4H, m), 3. 32(2H, t, J=7. 8Hz), 3. 71 (4H, t, J=4. 9Hz), 4. 28(1 H, dd, J=6. 8Hz, 13. 
1 Hz), 4. 64(2H, d, J=5. 6Hz), 5. 29(1 H, dd, J=1 . 4Hz, 1 0. 4Hz), 5. 35(1 H, dd, J=1 . 4Hz, 1 7. 2Hz), 5. 88-6. 01 (1 H, m), 
5. 40(1 H, d, J=1. 9Hz), 5. 94(1 H, d, J=1. 9Hz), 7. 03-7. 06 (2H, m), 7. 20-7. 33(2H, m), 7. 40(1 H, s). 

EXAMPLE 115 

6-[2-(4-ethyl-5-methyl-1,3-thia2ol-2-yl)ethyl]-4-moipholino-2-[3-(2-propenyloxycarbon 

5- trifluoromethylbenzylamino]pyridine 

[0482] 1 H-NMR(CDCI 3 ) 5 :1. 18(3H, t, J=7. 5Hz), 2. 29(3H, s), 2. 62(2H, q, J=7. 5Hz), 2. 99(2H, t, J=7. 8Hz), 3. 16 
(4H, t, J=5. 0Hz) 3. 29(2H, t, J=7. 8Hz), 3. 76(4H, t, J=5. OHz), 4. 49(2H, d, J=5. 9Hz), 4. 65(2H, d, J=5. 7Hz), 5. 26 
(1 H, d, J=1 0. OHz), 5. 34(1 H, d, J=1 7. OHz), 5. 49 (1 H, d, J=1 . 7Hz), 5. 95(1 H, ddt, J=5. 7Hz, 1 0. OHz, 1 7. 1 Hz), 6. 02 
(1H, d, J=1. 7Hz), 7. 19(1H, brs), 7. 29-7. 31 (1H, m), 7. 52-7. 54(1 H, m), 7. 75-7. 77(1 H, m). 

EXAMPLE 116 

6- [2-(4-ethyl-5-methyl-1 > 3-thia^Ql-2-yl)ethyl]-2-[3-methoxy-5-(2-propenylQxycarbonylamino)benzylamino]- 
4-morpholinopyridine 

[0483] 1 H-NMR(CDCI 3 ) 5 :1 . 19(3H, t, J=7. 6Hz), 2. 28(3H, s), 2. 62(2H, q, J=7. 6Hz), 2. 93(2H, t, J=7. 8Hz), 3. 17 
(4H, t, J=5. OHz), 3. 30(2H, t, J=7. 8Hz), 3. 76(4H, t, J=5. OHz), 3. 78(3H, s), 4. 38(2H, d, J= 5. 6Hz), 4. 65(2H, d, J=5. 
5Hz), 5. 25(1H, d, J=11. 8Hz), 5. 35(1H, d, J=15. 3Hz), 5. 53(1H, d, J=1. 8Hz), 5. 95(1H, ddt, J=5. 5Hz, 11. 8Hz, 15. 
3Hz), 6. 03(1 H, d, J=1. 8Hz), 6. 61-6. 63(1 H, m), 6. 78-6. 82(1 H. m), 6. 89-6. 91 (1H, m), 7. 02-7. 05(1 H, m). 

EXAMPLE 117 

6-[2-(4-ethyl-5-methyl-1 ,3-thiazol-2-yl)ethyl]-2-(3-isobutyloxycail3onylamino-5-trifluoromethylbenzylamino)- 
4-morpholinopyridine 

[0484] 1 H-NMR(CDCI 3 ) 5 :0. 94(6H, d, J=6. 7Hz), 1 . 18(3H, t, J=7. 6Hz), 1 . 87-2. 00(1 H, m), 2. 29(3H, s), 2. 62(2H, 
q, J=7. 6Hz), 2. 97(2H, t, J=7. 7Hz), 3. 15(4H, t, J=4. 9Hz), 3. 29(2H, t, J=7. 7Hz), 3. 76(4H, t, J=4. 9Hz), 3. 94(2H, d, 
J=6. 6Hz), 4. 49(2H, d p J=5. 7Hz), 5. 49(1 H, brs), 5. 51 (1H, d, J=1. 8Hz), 6. 02(1 H, d, J=1. 8Hz), 7. 21 (1H, s), 7. 29 
(1H,s), 7. 54(1 H,s), 7. 75(1 H,s). 

EXAMPLE 118 

6-[2-(4-ethyl-5-methyl-1 ,3-thiazol-2-yl)ethyl]-2-(3 isobutyloxycarbonylamino-5-methoxybenzylamino)- 
4-morpholinopyridine 

[0485] 1 H-NMR(CDCI 3 ) 5 :0. 94(6H, d p J=6. 7Hz), 1 . 20(3H, t, J=7. 5Hz), 1. 88-2. 00(1 H, m), 2. 29(3H, s), 2. 63(2H, 
q, J=7. 5Hz), 2. 97(2H, t, J=7. 8Hz), 3. 1 6(4H, t, J=5. OHz), 3. 29(2H, t, J=7. 8 Hz), 3. 75(4H, t, J=5. OHz), 3. 77(3H, s), 

3, 92(2H, d, J=6. 7Hz), 4. 37(2H, d, J= 5. 8Hz), 5. 53(1 H, d, J=1. 9Hz), 6. 01 (1H, d, J=1. 9Hz), 5. 63(1 H, brs), 6. 61 
(1H, s), 6. 90(1 H, s), 7. 04(1 H, s), 7. 06(1 H, s). 

EXAMPLE 119 

2-[1-(3-cyclopropylmethyloxycarbonylamm 
ethyl]-4-morpholinopyridine 

[0486] 1 H-NMR(CDCI 3 ) 5 :0. 29-0. 35(2H, m), 0. 56-0. 61 (2H, m), 0. 95 (3H, t, J=7. 4Hz), 1.15-1.31 (1 H, m), 1 . 21 
(3H, t, J=7. 5Hz), 1. 81-1. 93(2H, m), 2. 31 (6H, s), 2. 64(2H, q, J=7. 5Hz), 2 97(2H, t, J= 7. 7Hz), 3. 05-3. 17(4H, m), 
3. 23-3. 31 (2H, m), 3. 73(4H, t, J= 4. 8Hz), 3. 98(2H, d, J=7. 3Hz), 4. 21-4. 24(1 H, m), 5. 43(1 H, s), 5. 97 (1H, s), 6. 
68(1 H, brs), 6. 88(1 H, s), 7. 08(1 H, s), 7. 21 (1H, s). 
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EXAMPLE 120 

2-[1-(3-cyclopropylmethyloxycarbo^ 
2-yl)ethyt]-4-morpholinopyridine 

[0487] 1 H-NMR(CDCI 3 ) 8 :0. 25-0. 35(2H, m), 0. 55-0. 65(2H, m), 0. 94 (3H, t, J=7. 2Hz), 1. 09-1. 21(1 H, m), 1. 19 
(3H, t, J=7. 5Hz), 1. 75-1. 90(2H, m), 2. 29(3H, s), 2. 63(2H, q, J=7. 2Hz), 2. 95-3. 05(2H, m), 3. 10-3. 30(6H, m), 3. 
72(4H, t, J=5. 0Hz), 3. 96(2H, d, J=7. 3Hz), 4. 20-4. 30(1 H, m), 4. 67(2H, s), 5. 43(1 H, d, J=2. OHz), 5. 95(1 H, d, J=2. 
OHz), 6. 71 (1H, s), 7. 12(1H, s), 7. 22(1 H, s), 7. 34(1 H, s). 

EXAMPLE 121 

6-[2-(4-ethyl-5-methyl-1,3-thiazol-2-yl)ethyi]-2-{1-[3-methyl-5-(2-propenyloxycarbonylam 
4-morpholinopyridine 

[0488] 1 H-NMR(CDCI 3 ) 5 :0. 94(3H, t, J=7. 4Hz), 1 . 20(3H, t, J=7. 6Hz), 1 . 75-1 . 91(2H, m), 2. 29(6H, s), 2. 63(2H, 
q, J=7. 6Hz), 2. 95(2H, t, J=7. 9Hz), 3. 02-3. 17(4H, m), 3. 24-3. 29(2H, m), 3. 71 (4H, t, J=4. 9Hz), 4. 18-4. 25(1 H, m), 

4. 63(2H, d, J=5. 6Hz), 5. 25(1 H, d, J=10. 4Hz), 5. 35(1 H, d, J=17. 2Hz), 5. 42(1 H, d, J=2. OHz), 5. 89-6. 02(1 H, m), 

5. 97(1 H, d, J=2. OHz), 6. 72(1 H, brs), 6. 88(1 H, s), 7. 07(1 H, s), 7. 20(1 H, s). 

EXAMPLE 122 

6-[2-(5-ethyl-4-methyl-1 ,34hiazol-2-yl)ethyl]-2-[3-methoxy-5-(2-propenyloxycarbonylamino)benzylamino]- 
4-morpholinopyridine 

[0489] 1 H-NMR(CDCI 3 ) 8 :1. 21 (3H, t, J=7. 6Hz), 2. 28(3H, s), 2. 69(2H, q, J=7. 6Hz), 3. 01(2H, t, J=7. 8Hz), 3. 19 
(4H, t, J=4. 9Hz), 3. 31 (2H, t, J=7. 8Hz), 3. 76(4H, t, J=4. 9Hz), 3. 78(3H, s), 4. 37(2H, d, J= 5. 9Hz), 4. 64(2H, dd, 
J=1. 4Hz, 5. 6Hz), 5. 25(1 H, dd, J=1. 5Hz, 10. 4Hz), 5. 35(1 H, dd, J=1. 5Hz, 17. 2Hz), 5. 52(1 H, d, J=2. OHz), 5.95 
(1H, ddt, J=5. 6Hz, 10. 4Hz, 17. 2Hz), 6. 03(1H, d, J=2. OHz), 6. 62(1H, brs), 6. 89-6. 92(2H, m), 7. 01-7. 03(1H, m). 

EXAMPLE 123 

6-[2-(5-ethyl-1,3-thiazol-2-yl)ethyl]-2-[3-methoxy-5-(2-propenyloxycarbonylamino)benzylam 
4-morpholinopyridine 

[0490] 1 H-NMR(CDCI 3 ) 8 :1. 28(3H, t, J=7. 4Hz), 2. 80(2H, q, J=7. 4Hz), 3. 12(2H, t, J=7. 3Hz), 3. 26(4H, t, J=4. 
9Hz), 3. 35(2H, t, J=7. 3Hz), 3. 73(4H, t, J=4. 9Hz), 3. 78(3H, S), 4. 32(2H, d, J= 5. 9Hz), 4. 63(2H, d, J=5. 6Hz), 5. 26 
(1 H, dd, J=1 . 3Hz, 1 0. 4Hz), 5. 35(1 H, dd, J=1 . 3Hz, 1 7. 2Hz), 5. 43(1 H, d, J=2. OHz), 5. 90-5. 99(2H, m), 6. 61 (1 H, 
s), 6. 89-6. 98(3H, m), 7. 32(1 H, s). 

EXAMPLE 124 

2-[1-(3-cyclopropylmethyloxycarbonylaminophenyl)propylamino]-6-[2-(5-ethyl-4-methyl-1 ,3-thiazol-2-yl)ethyl]- 
4-morpholinopyridine 

[0491] 1 H-NMR(CDCI 3 ) 8 :0. 28-0. 34(2H, m), 0. 55-0. 62(2H, m), 0. 95 (3H, t, J=7. 4Hz), 1 . 10-1 . 30(1H, m), 1. 21 
(3H, t, J=7. 5Hz), 1 . 80-2. 05(2H, m), 2. 28(3H, s), 2. 69(2H, q, J=7. 5Hz), 3. 02(2H, t, J= 7. 6Hz), 3. 05-3. 25(4H, m), 

3. 28(2H, t, J=7. 6Hz), 3. 71 (4H, t, J= 4. 7Hz), 3. 97(2H, d, J=7. 3Hz), 4. 15-4. 22(1 H, m), 5. 38(1 H, d, J= 2. 1Hz), 5. 
96(1 H, d, J=2. 1Hz), 6. 88(1 H, s), 7. 03-7. 06(1 H, m), 7. 22-7. 26(1 H, m), 7. 42(1 H, s). 

EXAMPLE 125 

2-[3-methoxy-5-(2-propenyloxycarbonylamino)benzy 
4-morpholinopyridine 

[0492] 1 H-NMR(CDCI 3 ) 8 :0. 94(3H, t, J=7. 3Hz), 1 . 52-1 . 66(2H, m), 2. 28(3H, s), 2. 63(2H, t, J=7. 5Hz), 3. 02(2H, 
t, J=7. 6Hz), 3. 20(4H, t, J=4. 9Hz), 3. 30(2H, t, J=7. 6Hz), 3. 75(4H, t, J=4. 9Hz), 3. 78(3H, s), 4. 35(2H, d, J=5. 7Hz), 

4. 64(2H, d, J=5. 6Hz), 5. 25(1 H, dd, J= 1.4Hz, 10.4Hz), 5. 34(1 H, dd, J=1. 4Hz, 17.2Hz), 5. 50(1 H, d, J= 2.1Hz), 5. 
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87-6. 00(1 H, m), 6. 01 (1H, d, J=2. 1Hz), 6. 62(1 H t d, J= 1.6Hz), 6. 94(1 H, s), 6. 97(1 H, s), 7. 00(1 H, s), 7. 01 (1H, s). 
EXAMPLE 126 

6-[2-(4-methyl-5-propyl-1,3-thiazol-2-yl)ethylH^^ 

[0493] 1 H-NMR(CDCI 3 ) 5 :0. 94(3H, t, J=6. 8Hz), 1. 53-1. 66(2H, m), 2. 29(3H, s), 2. 61-2. 66(2H, m), 2. 96(2H, t, 
J=7. 5Hz), 3. 15(4H, t, J=4. 9Hz), 3. 29(2H, t, J=7. 5Hz), 3. 76(4H, t, J=4. 9Hz), 4. 43(2H, d, J=5. 6Hz), 4. 65(2H, d, 
J=5. 7Hz), 5. 26(1 H, dd, J=1 . 3Hz, 1 0. 5Hz), 5. 35(1 H, dd, J=1 . 3Hz, 1 7.3Hz), 5. 54(1 H, d, J=1 . 9Hz), 5. 88-6. 00 (1 H, 
m), 6. 03(1 H, d, J=1. 9Hz), 6. 82(1 H, brs), 7. 07(1 H, d, J= 7.6Hz), 7. 23-7. 39(3H, m). 

EXAMPLE 127 

2- [3-(isobutyloxycart3onylamino)-5-metho 
4-morpholinopyridine 

[0494] 1 H-NMR(CDCI 3 ) 5 :0. 94(3H, t, J=7. 3Hz), 0. 94(6H, d, J=6. 8Hz), 1. 53-1. 68(2H, m), 1 . 95(1 H, m), 2. 28(3H, 
s), 2. 63(2H, t, J=7. 5Hz), 2. 85(1 H, brs), 2. 98(2H, t, J=7. 8Hz), 3. 16(4H, t, . J=4. 9Hz), 3.29 (2H t t, J=7. 8Hz), 3. 76 
(4H, t, J=4. 9Hz), 3. 77(3H, s), 3. 94(2H, d, J=6. 6Hz), 4. 49(2H, d, J=5. 9Hz), 5. 50(1 H, d, J=2. 0Hz), 5. 64(1 H, brs), 
6. 03(1 H, d, J=2. OHz), 6. 62(1 H, s), 6. 90(1 H, s), 7. 04(1 H, s). 

EXAMPLE 128 

2-[3-(cyclopropylmethyloxycarbonylam ,3-thiazol-2-yl)ethyl]- 
4-morpholinopyridine 

[0495] 1 H-NMR(CDCI 3 ) 5 :0. 28-0. 33(2H, m), 0. 55-0. 61 (2H, m), 0. 94 (3H, t, J=7. 3Hz), 1 . 08-1 . 21 (1 H, m), 1 . 54-1 . 
67(2H, m), 2. 29(3H, s), 2. 63(2H, t, J=7. 4Hz), 2. 98(2H, t, J=7. 9Hz), 3 16(4H, t, J= 4. 9Hz), 3. 30(2H, t, J=7. 9Hz), 
3. 76(4H, t, J=4. 9Hz), 3. 77(3H, s), 3. 97(2H, d, J=7. 3Hz), 4. 37(2H, d, J=5. 6Hz), 5. 53(1 H, d, J=2. OHz), 5. 60(1 H, 
brs), 6. 02(1 H, d, J=2. OHz), 6. 62(1 H, s), 6. 90(1 H, s), 6. 92 (1H, s), 7. 03(1 H, s), 7. 04(1 H, s). 

EXAMPLE 129 

2-[3-(cyciopropylmethyloxycaitoonylam 
ethyl]-4-mQrpholinopyridine 

[0496] 1 H-NMR(CDCI 3 ) 6 :0. 28-0. 33(2H, m), 0. 55-0. 59(2H, m), 0. 94 (3H, t, J=7. 3Hz), 1 . 08-1 . 20(1 H, m), 1 . 53-1 . 
67(2H, m), 2. 28(3H, s), 2. 63(2H, t, J=7. 5Hz), 2. 98(2H, t, J=7. 8Hz), 3. 10(1H, brs), 3. 16 (4H, t, J=4. 9Hz), 3. 29(2H, 
t, J=7. 8Hz), 3. 76(4H, t, J=4. 9Hz), 3. 98 (2H, d, J=7. 3Hz), 4. 48(2H, d, J=5. 9Hz), 5. 51 (1H, d, J=2. OHz), 5. 60(1 H, 
brs), 6. 03(1 H, d, J=2. OHz), 7. 28(1 H, s), 7. 53(1 H, s), 7. 75 (1 H, s). 

EXAMPLE 130 

2-{1-[3-methoxy-5-(2-propenyloxycarbonyla^ 
4-morpholinopyridirie 

[0497] 1 H-NMR(CDCI 3 ) 5 :0. 94(3H, t, J=7. 8Hz), 1. 55(3H, d, J=6. 9Hz), 1. 54-1 . 63(2H, m), 2. 28(3H, s), 2. 63(2H, 
t, J=7. 2Hz), 3. 01 (2H, t, J=7. 7Hz), 3. 06-3. 19(4H, m), 3. 29-3. 34(2H, m), 3. 71 (4H, t, J=4. 6Hz), 3. 78(3H, s), 4. 43-4. 
53(1 H, m), 4. 64(2H, d, J=5. 7Hz), 5. 24-5. 38(2H, m), 5. 38(1 H, s), 5. 88-5. 99(1 H, m), 5. 97(1 H, s), 6. 64(1 H, s), 6. 
84(1 H, s), 6. 94(1 H, s), 7. 00(1 H, s). 

EXAMPLE 131 

2-[1-(3-cyclopropylmethyloxycail3onylamino-5-methoxyphenyl)ethylamino]-6 
ethyl]-4-morpholinopyridine 

[0498] 1 H-NMR(CDCI 3 ) 8 :0. 28-0. 34(2H, m), 0. 56-0. 61 (2H, m), 0. 94 (3H, t, J=7. 5Hz), 1. 10-1. 21(1 H, m), 1. 55 
(3H, d, J=6. 6Hz), 1. 54-1 . 63(2H, m), 2. 29(3H, s), 2. 63(2H, t, J=7. 2Hz), 3. 00(2H, t, J= 8.1 Hz), 3. 07-3. 18(4H, m), 
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3. 11(2H, t, J=8. 1Hz), 3. 71 (4H, t, J= 4. 8Hz), 3. 78(3H, s), 3. 97(2H, d, J=9. 6Hz), 4. 63(1 H, m), 5. 39(1H, s), 5. 98 
(1H, s), 6. 64(1 H, 8), 6. 75(1 H, s), 6. 94(1 H s), 7. 00(1 H, S). 

EXAMPLE 132 

5 

6-[2-(2-cyclopenteno[d]thiazolyl)ethyl]-4-mo^ 

[0499] 1 H-NMR(CDCi 3 ) 5 :2. 41-2. 50(2H, m), 2. 78-2. 87(4H, m), 3. 03 (2H, t, J=7. 8Hz), 3. 17(4H, t, J=4. 8Hz), 3. 
37(2H, t, J=7. 8Hz), 3. 76 (4H, t, J=4. 8Hz), 4. 42(2H, d, J=6. 0Hz), 4. 65(2H, d, J=5. 7Hz), 5. 25 (1H, dd, J=1. 2Hz, 
10 10. 5Hz), 5. 35(1 H, dd, J=1. 2Hz, 17. 4Hz), 5. 52(1 H, d, J=2. 1Hz), 5. 89-6. 02(1 H, m), 6. 03(1 H, d, J=2. 1Hz), 6. 89 
(1H, bra), 7. 06(1 H, d, J=7. 2Hz), 7. 23-7. 33(2H, m), 7. 40(1 H, s). 

EXAMPLE 133 

15 Preparation of 243-chloro-5-(2-propenyloxycail3onylam 
ethyl]-4-morpholinopyridine 

(1 ) Preparation of 2-[N-tert-butoxycarbonyl-N-(3-chloro-5-methoxyc^ 
1 ,3-thjazol-2-yl)ethyl]-4-morpholinopyridjne 

20 

[0500] 2-tert-butoxycarbonylamino-6-[2-(5-ethyl-4-methyl-1 , 3-th iazo l-2-y I) ethyl] -4-morpholinopyridine (500 mg) ob- 
tained in Example 109-(1) was dissolved in dimethylformamide (12 ml), and 60% sodium hydride (58 mg) was added 
under cooling with ice, followed by stirring at room temperature for one hour. The reaction solution was cooied with 
ice, and a solution of methyl 3-chloro-5-chloromethylbenzoate (438 mg) in dimethylformamide (5 ml), was added there- 
25 to, followed by stirring at room temperature for 1 3 hours. The reaction solution was diluted with ethyl acetate, washed 
with, water and a saturated sodium chloride aqueous solution and then, dried over anhydrous magnesium sulfate. 
Then, the solvent was distilled off under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (hexane/ethyl acetate = 1/2) to obtain the above identified compound (628 mg). 

30 (2) Preparation of 2-{N-tert-butoxycarbonyl-N-[3-chloro-5-(2-propenyloxycarbonylamino)benzyl]amino}-6-[2-(5-ethyl- 
4-methyl-1,3-thiazol-2-yl)ethyl]-4-morphoIinopyridine 

[0501] 2-[N-tert-butoxycarbonyl-N-(3-chloro-5-meth^ 

2-yl)ethyl]-4-morpholinopyridine (628 mg) was dissolved in methanol (10 ml), and a IN sodium hydroxide aqueous 
35 solution (2 ml) was added thereto, followed by stirring at 45°C for 1.5 hours. The reaction solution was diluted with 
water, neutralized with a IN potassium hydrogen sulfate aqueous solution and extracted with ethyl acetate. The organic 
layer was washed with a saturated sodium chloride aqueous solution and then, dried over anhydrous magnesium 
sulfate. Then, the solvent was distilled off under reduced pressure. The residue was dissolved in dioxane (10 ml), and 
diphenylphosphoryl azide (280 u.l) and triethylamine (209 uJ) were added thereto, followed by stirring at room temper- 
40 ature for 50 minutes. Then, allyl alcohol (20 ml) was added thereto, followed by refluxing under heating for one hour. 
The reaction solution was diluted with ethyl acetate, washed with water and a saturated sodium chloride aqueous 
solution and then, dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure, and 
the residue was purified by silica gel column chromatography (hexane/ethyl acetate = 1/2) to obtain the above identified 
compound (470 mg). 

45 

(3) Preparation of 2-[3-chloro-5-(2-propenyloxycarbonylamino)benzylamino]-6-[2-(5-ethyl-4-methyM ,3-thiazol-2-yl) 
ethyl]-4-morphclinopyridine 

[0502] 2-{N-tert-butoxycarbonyl-N-[3-chloro-5-(2-pro 

so 1 .S-thiazol^-yOethylH-moroholinopyridine (470 mg) was dissolved in trifluoroacetic acid (5 ml), followed by stirring at 
room temperature for 30 minutes. The reaction solution was concentrated under reduced pressure, and the residue 
was dissolved in ethyl acetate, washed with a saturated sodium hydrogen carbonate aqueous solution and a saturated 
sodium chloride aqueous solution and then, dried over anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure, and the residue was purified by silica gel column chromatography (chloroform/methanol = 

55 so/1 -» g 20/1 ) to obtain the above identified compound (307 mg) as a white solid. 

[0503] 1 H-NMR(CDCI 3 ) 5 :1. 26(3H, t, J=7. 6Hz), 2. 78(2H, q, J=7. 6Hz), 3. 05(2H, t, J=5. 1Hz), 3. 16(4H, t, J=4. 
9Hz), 3. 37(2H, t, J=5. 1 Hz), 3. 76(4H, t, J=4. 9Hz), 4. 42(2H, d, J=5. 3Hz), 4. 65(2H, d, J=5. 7Hz), 5. 25(1 H, dd, J=1 . 
3Hz, 10. 4Hz), 5. 34(1 H, dd, J=1. 3Hz, 17. 2Hz), 5. 49 (1H, d, J=2. 0Hz), 5. 90-5. 98(1 H, m), 6. 00(1 H, d, J=2. 0Hz), 
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7. 02 (1 H, s), 7. 23(1 H, s), 7. 31 (1 H, s), 7. 44(1 H, s), 7. 56(1 H, s). 

[0504] Compounds of Examples 1 34 and 135 were obtained in the same manner as in Example 133 except that the 
material used in Example 133 was changed to the materials corresponding to the respective desired compounds. 

EXAMPLE 134 

2-[3-chloro-5-(2-propenyloxycarbonylamino)benzylamino]-6-[2-(5-ethyl-1 ,3-thiazol-2-yl)ethyl]-4-morpholinopyridine 

[0505] 1 H-NMR(CDCI 3 ) S :1. 21(3H, t, J=7. 4Hz), 2. 28(3H, s), 2. 69(2H, q, J=7. 4Hz), 2. 98(2H, t, J=7. 8Hz), 3. 17 
(4H, t, J=4. 9Hz), 3. 29(2H, t, J=7. 8Hz), 3. 77(4H, t, J=4. 9Hz), 4. 41 (2H, d, J=4. 9Hz), 4. 65(2H, d, J=5. 7Hz), 5. 25 
(1H, d, J=10. 0Hz), 5. 34(1 H, d, J=17. 2Hz), 5. 49 (1H, d, J=1. 9Hz), 5. 72(1 H, bra), 5. 94(1 H, ddt, J=5. 7Hz, 10. 0Hz, 
17.2Hz), 6. 03(1 H, d t J=1. 9Hz), 7. 02-7. 04(1 H, m), 7. 08-7. 10(1H, m), 7. 22-7. 26(1 H, m), 7. 47-7. 49(1 H, m). 

EXAMPLE 135 

2-[1-(3-chloro-5-(cyclopropylmethyloxycarbonylaminophenyl)propylamino]-6-[2-(5-ethyl-4-methyl-1 ,3-thiazol-2-yl) 
ethyl]-4-morphoiinopyridine 

[0506] 1 H-NMR(CDCI 3 ) 5 :0. 28-0. 33(2H, m), 0. 55-0. 61 (2H, m), 0. 98 (3H, t, J=7. 4Hz), 1 . 07-1 . 35(1 H, m), 1. 21 
(3H, t, J=7. 5Hz), 1 . 76-1 . 98(2H, m), 2. 28(3H, s), 2. 69(2H, q, J=7. 5Hz), 3. 02(2H, t, J= 7. 7Hz), 3. 13-3. 24(4H, m), 
3. 26-3. 35(2H, m), 3. 73(4H, t, J= 4. 8Hz), 3. 97(2H, d, J=7. 3Hz), 4. 22(1 H, dd, J=6. 6Hz, 13. 2Hz), 5. 35 (1H, d, J=2. 
0Hz), 5. 98(1 H, d, J=2. 0Hz), 6. 99-7. 02(1 H, m), 7. 02 (1H, s), 7. 21-7. 24(1 H, m), 7. 44-7. 47(1 H, m). 

EXAMPLE 136 

Preparation of 6-[2-(5-ethyl-1,3-oxazo]-2-yl)ethyl]-4-morphoiino-2-[3-(2-propenyloxycarbonyiamino)benzylamino] 
pyridine 

(1) Preparation of 2-tert-butoxycarbony)amino-6-[2-(5-ethyl-1 ,3-oxazol-2-yl)ethyl]-4-morpholinopyridine 

[0507] An amide (200 mg) obtained by condensing 6-tert-butoxycarbonylamino-4-morpholinopyridine-2-ylpropionic 
acid obtained by alkali hydrolysis of the compound obtained in Example 22-(3), with 1-amino-2-butanone hydrochloride 
(272 mg), under the same condition as in Example 109-(1), was dissolved in dimethylformamide (5 ml), and thionyl 
chloride (0.04 ml) was added thereto, followed by stirring at 0°C for one hour and at 40°C for one hour. The reaction 
solution was poured into water (50 ml) and extracted three time with ethyl acetate (30 ml). The organic layers were 
put together, washed with 30 ml each of water and a saturated sodium chloride aqueous solution and then, dried over 
anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate) to obtain the above identified compound (40 mg). 

(2) Preparation of 6-[2-(5-ethyl-1 ,3-o:<azol-2-yl)ethyl]-4-morpholino-2-[3-(2-propenyloxycarbonylamino)benzylamino] 
pyridine 

[0508] Using the compound obtained by the above reaction, the above identified compound was obtained in the 
same manner as in Example 1 09-(2), (3) and (4). 

[0509] 1 H-NMR(CDCI 3 ) 5 :1. 21(3H, t, J=7. 5Hz), 2. 62(2H, q, J=7, 5Hz), 3. 00(2H, t, J=7. 4Hz), 3. 12-3. 17(6H, m), 
3. 75(4H, t, J=4. 9Hz), 4. 44(2H, d, J=5. 6Hz), 4. 65(2H, d, J=5. 6Hz), 5. 25{1H, dd, J=1. 3Hz, 10. 6Hz), 5. 35(1H, dd, 
J=1. 3Hz, 15. 8Hz), 5. 51(1H, d, J=2. 0Hz), 5. 91-5. 99(1H, m), 6. 00(1H, d, J=2. 0Hz), 6. 59(1H, s), 7. 03(1H, d, J=7. 
4Hz), 7. 23-7. 41 (3H, m). 

EXAMPLE 137 

Preparation of 6-(5-ethyl-1 ^-thiazol^-yloxymethyQ^-morpholino^-tS^-propenyloxycarbonylaminojbenzylamino] 
pyridine 

(1) Preparation of 2-[N-tert-butoxycarbonyl-N-3-(2-propenyloxycarbonylamino)benzylamino]-6-(5-ethyl-1 ,3-thiazol- 
2-yloxymethyl)-4-morpholinopyridine 

[051 0] A solution of 2-[N-tert-butoxycarbonyl-N-3-(2-propenyloxycarbonylamino)benzy lamino]-4-morpholino-6-pyri- 
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dinemethanol (111 mg) obtained by deprotecting by the method of Example 66-(4) the tetrahydropyranyl group of the 
compound obtained in Example 66-(1), and 2-bromo-5-ethyl-1 ,3-thiazole (48 mg) in dimethylforrnamide (1 ml), was 
added to a suspension of 60% sodium hydride (6 mg) in dimethylforrnamide (1 ml), followed by stirring at room tem- 
perature for two hours. Further, 60% sodium hydride (12 mg) was additionally added, followed by stirring at 50°C 
5 overnight. The reaction solution was poured into water and extracted with ethyl acetate. The organic layer was washed 
with water, a saturated sodium hydrogen carbonate aqueous solution and a saturated sodium chloride aqueous solution 
and then, dried over anhydrous magnesium sulfate. Then, the solvent was distilled off under reduced pressure. The 
residue was purified by silica gel column chromatography (ethyl acetate) to obtain the above identified compound (17 

mg). 

10 

(2) Preparation of 6-(5-ethyM ,3-thiazol-2-yloxymethyl)-4-morpholino-2-[3-(2-propenyloxycarbonylamino) 
benzylaminojpyridine 

[0511] Using the compound obtained by the above reaction, the above identified compound was obtained by reduc- 
es tion of a nitro group, 2-propenyloxycarbonylation and deprotecting a tert-butoxycarbonyl group, in accordance with the 
above described method. 

[0512] 1 H-NMR(CDCI 3 ) 5 :1. 25(3H, t, J=7. 4Hz), 2. 68(2H, dq, J=1. 5Hz, 7. 4Hz), 3. 19(4H, t, J=4. 9Hz), 3. 77(4H r 
t, J=4. 9Hz), 4. 42(2H, d, J=5. 0Hz), 4. 65(2H, dd, J=2. 0Hz, 6. 2Hz), 5. 20-5. 40(1 H, brs), 5. 24 (2H, s), 5. 26(1 H, dd, 
J=1. 4Hz, 10. 0Hz), 5. 36(1H, dd, J=1. 4Hz, 17. 1Hz), 5. 59(1H, d, J=2. 0Hz), 5. 96(1H, ddt, J=6. 2Hz, 10. 0Hz, 17. 
20 1 Hz), 6. 31 (1 H, d, J=2. 0Hz), 6. 70(1 H, brs), 6. 79(1 H, d, J=1 . 5Hz), 7. 06(1 H , d, J=6. 7Hz), 7. 24-7. 32(2H, m), 7. 36-7. 
40(1 H,m). 

EXAMPLE 138 



25 Preparation of 6-(5-ethyl-1 ,3,4-thiadiazoi-2-ylthiomethyl)-2-{3-methoxycarbonyl-1 -[3-(2-propenyloxycarbonylamino) 
phenyl]propylamino}-4-morpholinopyridine 

(1 ) Preparation of 2-{N-tert-butoxycarbonyl-N-[3-methoxycarbonyI-1 -(3-nitrophenyl)propyl]amino}-6-(5-ethyl- 
1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholinopyridine 

30 

[0513] Tert-butyl N-[6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholino-2-pyridyl]carbamate obtained in Exam- 
ple 1-(5) and ethyl 4-bromo-4-(3-nitrophenyl)butylate, were reacted under the same condition as in Example 1-(6) to 
obtain the above identified compound. 

35 (2) Preparation of 2-[N-tert-butoxycarbonyl-N-{3-methoxycarbonyl-1 -[3-(2-propenyloxycarbonyIamino)phenyl]propyl} 
amino]-6-(5-ethyl-1,3,4-thiadiazol-2-ylthiomethyl)-4-morpholinopyridine 

[0514] Using the compound obtained by the above reaction, the above identified compound was obtained by reduc- 
tion of a nitro group and 2-propenyloxycarbonylation, in accordance with the above described method. 

40 

(3) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-{3-methoxycarbonyl- 
1-[3-(2-propenyloxycarbonylamino)phenyl]propylamino}-4-morpholinopyridine 

[0515] Using the compound obtained by the above reaction, the above identified compound was obtained by depre- 
ss tecting a tert-butoxycarbonyl group in accordance with the above described method. 

[0516] 1 H-NMR(CDCI 3 ) 5 :1. 37(3H, t, J=7. 5Hz), 2. 07-2. 20(2H, m), 2. 39(2H, t, J=7. 3Hz), 3. 02-3. 16(6H, m), 3. 
65(3H, s), 3. 70-3. 74 (4H, m), 4. 37(2H, s), 4. 50-4. 60(1 H, m), 4. 65(2H, d, J=5. 6Hz) t 4. 95-5. 05(1 H, brs), 5. 25(1 H, 
d, J=10. 4Hz), 5. 35(1 H, d, J=17. 2Hz), 5. 48(1 H, d, J=1. 8Hz), 5. 95(1 H, ddt, J=5. 6Hz, 10. 4Hz, 17. 2Hz), 6. 25 (1H, 
d, J=1 . 8Hz), 6. 76(1 H, brs), 7. 04(1 H, d, J=6. 5Hz), 7. 25-7. 27 (2H, m), 7. 38(1 H, s). 
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EXAMPLE 139 

Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-{4-hydroxy-1 -[3-(2-propenyloxycarbonylamino)phenyl] 
butylamino}-4-morpholinopyridine 

5 

(1 ) Preparation of 2-[N-tert-butoxycarbonyl-N-{4-hydroxy-1 -[3-(2-propenyloxycarbonyIamino)phenyl]butyl}amino]- 
6-(5-ethyl-1,3,44hiadia2ol-2-ylthiomethyl)-4-morpholinopyridine 

[0517] 2-[N-tert-butoxycarbonyl-N-{3-methoxycarbonyl-1-[3-(2-propenyloxycarbony!amino)ph 
10 6-(5-ethyl-1 ,3,4-thiadia2ol-2-ylthiomethyl)-4-morpholinopyridine (1 00 mg) obtained in Example 1 38-(2) was dissolved 
in tetrahydrofuran (3 ml), and a 2M lithium borohydride-tetrahydrofuran solution (0.1 ml) was added thereto, followed 
by stirring at room temperature for 15 hours. The reaction solution was diluted with ethyl acetate, washed with a sat- 
urated sodium chloride aqueous solution and then, dried over anhydrous magnesium sulfate. The solvent was distilled 
off under reduced pressure, and the residue was purified by silica gel column chromatography (hexane/ethyl acetate 
is = 1/2) to obtain the above identified compound (66 mg). 

(2) Preparation of 6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-2-{4-hydroxy-1-[3-(2-propenyloxycarbonylamino)phenyl] 
butylamino}-4-morpholinopyridine 

20 [0518] Using the compound obtained by the above reaction, the above identified compound was obtained by depro- 
tecting a tert-butoxycarbonyl group in accordance with the above described method. 

[0519] 1 H-NMR(CDCI 3 ) 5 :1 . 37(3H, t, J=7. 5Hz), 1 . 52-1 . 82(2H, m), 1 . 82-2. 09(2H, m), 3. 00-3. 24(6H, m), 3. 60-3. 
78(6H, m), 4. 36-4. 48(3H, m), 4. 64(2H, d, J=5. 6Hz), 5. 25(1 H, d, J=10. 4Hz), 5. 35 (1H, d, J=17. 1Hz), 5. 41 (1H, d, 
J=1. 9Hz), 5. 87-6. 01 (2H, m), 6. 34 (1H, d, J=1. 9Hz), 6. 88-7. 00(1 H, brs), 7. 02-7. 08(1 H, m), 7. 22-7. 30(2H, m), 7. 
25 41(1H,s). 

EXAMPLE 140 

Preparation of 2-{3-carbamoyl-1 -[3-(2-propenyioxycarbonylamino)phenyl]propylamino}-6-(5-ethyl-1 ,3,4-thiadiazol- 
30 2-ylthiomethyl)-4-morpholinopyridine 

(1) Preparation of 2-[N-tert-butoxycarbonyl-N-{3-carbamoyl-1-[3-(2-propenyloxycarbonylamino)phenyl]propyl)amino]- 
6-(5-ethyl-1 ,3,4-thiadiazol-2-ylthiomethyl)-4-morpholinopyridine 

35 [0520] The compound (60 mg) obtained in Example 138-(2) was dissolved in methanol (2 ml), and a IN sodium 
hydroxide aqueous solution (0.1 ml) was added thereto, followed by stirring at room temperature for 16 hours. To the 
reaction solution, a 10% citric acid aqueous solution was added, followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated sodium chloride aqueous solution and then, dried over anhydrous magnesium 
sulfate. Then, the solvent was distilled off. The residue was dissolved in dimethylformamide (2 ml), and N-hydroxysuc- 

40 cinimide (20 mg) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (80 mg) were added thereto, fol- 
lowed by stirring at room temperature overnight. To the reaction solution, concentrated aqueous ammonia (0.3 ml) was 
added, followed by stirring at 40°C overnight. To the reaction solution, water was added, followed by extraction with 
ethyl acetate. The organic layer was washed with water and a saturated sodium chloride aqueous solution and then, 
dried over anhydrous magnesium sulfate. Then, the solvent was distilled off, and the residue was purified by silica gel 

45 column chromatography (chioroform/methanol = 30/1) to obtain the above identified compound (55 mg). 

(2) Preparation of 2-(3-carbamoyl-1 -[3-(2-propenyloxycarbonylamino)phenyl]propylamino}-6-(5-ethyl-1 ,3,4-thiadiazol- 
2-ylthiomethyl)-4-morpholinopyridine 

so [0521] Using the compound obtained by the above reaction, the above identified compound was obtained by depro- 
tecting a tert-butoxycarbonyl group in accordance with the above described method. 

[0522] 1 H-NMR(CDCI 3 ) 6 :1 . 37(3H, t, J=7. 5Hz), 2. 02-2. 16(1H, m), 2. 16-2. 40(3H, m), 3. 00-3. 18(6H, m), 3. 68-3. 
76(4H, m), 4. 36(2H, s), 4. 59-4. 68(3H, m), 5. 08-5. 20(1H, brs), 5. 25(1H, d, J=10. 2Hz), 5. 35(1H, d, J=16. 4Hz), 5. 
42-5. 56(2H, m), 5. 95(1H, ddt, J=5. 6Hz, 10.2Hz, 16. 4Hz), 6. 08-6. 20(1H, brs), 6. 24(1H, d, J=1. 8Hz), 6. 93 (1H, 
55 brs), 7. 05(1 H, d, J=6. 3Hz), 7. 22-7. 27(2H, m), 7. 39(1 H, s). 
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EXAMPLE 141 

Preparation of 2-{4-amino-1 -[3-(2-propenylQxycarbQnylamino)phenyl]butylamino}-6-(5-ethyl-1 ,3,4-thiadiazol- 
2-ylthiomethyl)-4-morpholinopyridine 

[0523] The compound (90 mg) obtained in Example 1 39-(1 ) was dissolved in tetrahydrofuran (3 ml), and triethylamine 
(36 and methanesulfonyl chloride (1 6 uJ) were added thereto, followed by stirring at room temperature for 3 hours. 
To the reaction solution, water was added, followed by extraction with ethyl acetate. The organic layer was washed 
with a saturated sodium chloride aqueous solution and then, dried over anhydrous magnesium sulfate. The solvent 
was distilled off, and the residue was purified by silica gel column chromatography (chloroform/methanol = 30/1) to 
obtain the corresponding mesylate (59 mg). The obtained mesylate was dissolved in dimethylformamide (2 ml), and 
sodium azide (15 mg) was added thereto, followed by stirring at room temperature for 14 hours. By carrying out post 
treatment in the same manner as the above and purification by silica gel column chromatography (hexane/ethyl acetate 
= 3/2), the corresponding azide (37 mg) was obtained. The obtained azide was dissolved in tetrahydrofuran (2 ml)- 
water (0.2 ml), and triphenylphosphine (20 mg) was added thereto, followed by stirring at 40°C for 20 hours. After 
carrying out post treatment in the same manner as described above, the tert-butoxycarbonyl group was deprotected 
by a trifluoro acetic acid to obtain the above identified compound (19 mg). 

[0524] 1 H-NMR(CDCI 3 ) 8 :1 . 36(3H, t, J=7. 7Hz), 1 . 40-1 . 98(4H, m), 2. 50-2. 70(2H, brs), 2. 70-2. 81 (2H, m), 2. 98-3. 
14(6H, m), 3. 65-3. 76(4H, m), 4. 38(2H, s), 4. 40-4. 50(1H, m), 4. 63(2H, d, J=5. 6Hz), 5. 18-5. 32(1H, brs), 5. 24(1H, 
d, J=10. 4Hz), 5. 35(1 H, d, J=17. 2Hz), 5. 44(1 H, s), 5. 95(1 H, ddt, J=5. 6Hz, 10. 4Hz, 17. 2Hz), 6. 22(1 H, s), 7. 03 
(1H, d, J=7. 2Hz), 7. 00-7. 17(1H, brs), 7. 18-7. 30(2H, m), 7. 40 (1H f s). 

INDUSTRIAL APPLICABILITY 

[0525] The compound of the present invention has a NPY antagonistic activity and thus is useful as a treating agent 
for various diseases associated with NPY, for example, cardiovascular diseases, such as hypertension, renal diseases, 
cardiac diseases or vasospasm, central diseases, such as hyperphagia, depression, epilepsy or dementia, metabolic 
diseases, such as obesity, diabetes or hormone unbalance, or glaucoma. 



Claims 

1 . A compound represented by the general formula (I) or a pharmaceutically acceptable salt thereof: 




[wherein Ar 1 is an aryl group selected from the group consisting of a phenyl group, a naphthyl group and an anthryl 
group or an aromatic heterocyclic group selected from the group consisting of a pyrrolyl group, a furyl group, a 
thienyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl group, 
an isoxazolyl group, a thiazolyl group, an oxadiazolyl group, a thiadiazolyl group, a pyridyl group, a pyrazinyl group, 
a pyrimidinyl group, a pyridazinyl group, an indolyl group, a benzofuranyl group, a benzothienyl group, a benzim- 
idazolyl group, a benzoxazolyl group, a benzisoxazolyl group, a benzothiazolyl group, a benzisothiazolyl group, 
an indazolyl group, a purinyl group, a quinolyl group, an isoquinolyl group, a phthalazinyl group, a naphthylidinyl 
group, a quinoxalinyl group, a quinazolinyl group, a cinnolinyl group and a pteridinyl group, which may be substi- 
tuted by a group selected from the group consisting of a C,. 7 alkyl group, a C,_ 7 hydroxyalkyl group, a C 2 . 6 alkylene 
group and a group represented by -NR a R b ; each of R a and R b which are the same or different, is a hydrogen atom 
or a C|_ 7 alkyl group; R 1 is a hydrogen atom or a C^ 7 alkyl group; each of R 2 and R 3 which are the same or 
different, is a C^ 7 alkyl group, or both of R 2 and R 3 are bonded to each other to form an alkylene group which may 
have an oxygen atom or a sulfur atom interposed, said alkylene group being a group which may be substituted by 
one or two C^. 7 alkyl groups; R 4 is a hydrogen atom, or a alkyl group which may be substituted by a group 
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selected from the group consisting of a hydroxyl group, an amino group, a carbamoyl group and a C 2 _ 8 alkoxycar- 
bonyl group; Ar 2 is an aryl group selected from the group consisting of a phenyl group, a naphthyl group and an 
anthryl group or an aromatic heterocyclic group selected from the group consisting of a pyrrolyl group, a furyl 
group, a thienyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl 
group, an isoxazolyl group, a thiazolyl group, an oxadiazolyl group, a thiadiazotyl group, a pyridyl group, a pyrazinyl 
group, a pyrimidinyl group, a pyridazinyl group, an indolyl group, a benzofurany! group, a benzothienyl group, a 
benzimidazolyl group, a benzoxazolyl group, a benzisoxazolyl group, a benzothiazolyl group, a benzisothiazolyl 
group, an indazolyl group, a purinyl group, a quinolyl group, an isoquinolyl group, a phthalazinyl group, a naph- 
thylidinyl group, a quinoxalinyl group, a quinazoiinyl group, a cinnolinyl group and a pteridinyl group, which may 
be substituted by a group selected from the group consisting of a halogen atom, a hydroxyl group, a C,_ 7 alkyl 
group, a C^. 7 haloalkyl group, a C V7 alkoxy group, a C A . 7 alkylthio group, a C^ 7 hydroxyalkyl group, a C^. 7 
alkoxy-C^ alkyl group, a group represented by -NR c R d and a group represented by -NR e -CO-NR f R9; Rc js a 
hydrogen atom or a C^y alkyl group; R d is a hydrogen atom, a C^y alkyl group, a group represented by -CO-R h 
or -SO2-R 1 , or a heterocyclic group within the meaning of Ar 1 and Ar 2 which may be substituted by a group selected 
from the group consisting of a halogen atom, a hydroxyi group, a C^y alkyl group and a C,. 7 alkoxy group; each 
of R e and R f which are the same or different, is a hydrogen atom or a C^y alkyl group; R9 is a hydrogen . atom, a 
C,.y alkyl group, a C 2 . 7 alkenyl group, or an aryl group selected from the group consisting of a phenyl group, a 
naphthyl group and an anthryi group or an aromatic heterocyclic group selected from the group consisting of a 
pyrrolyl group, a furyl group, a thienyl group, an imidazolyl group, a pyrazolyl group, athiazolyl group, an isothiazolyl 
group, an oxazolyl group, an isoxazolyl group, a thiazolyl group, an oxadiazolyl group, a thiadiazolyl group, a pyridyl 
group, a pyrazinyl group, a pyrimidinyl group, a pyridazinyl group, an indolyl group, a benzofuranyl group, a ben- 
zothienyl group, a benzimidazolyl group, a benzoxazolyl group, a benzisoxazolyl group, a benzothiazolyl group, 
a benzisothiazolyl group, an indazolyl group, a purinyl group, a quinolyl group, an isoquinolyl group, a phthalazinyl 
group, a naphthylidinyl group, a quinoxalinyl group, a quinazoiinyl group, a cinnolinyl group and a pteridinyl group, 
which may be substituted by a group selected from the group consisting of a halogen atom, a hydroxyl group, a 
C^y alkyl group and a C^ 7 alkoxy group; R h is a C^y alkyl group, a C^y alkoxy group, a C^y alkoxy-C^y alkyloxy 
group, a C 2 . 7 alkenyloxy group, a C 2 . 7 alkynyloxy group, or a group represented by -0-(CH 2 ) n -Het; R' is a C^y 
alkyl group, or a C 2 . 7 alkanyl group; Het is a heterocyclic group within the meaning of Ar 1 and Ar 2 ; n is an integer 
of from 1 to 3; W is an oxygen atom, a sulfur atom, or a group represented by -CHRl- or -NR k -; and each of Ri and 
R k which are the same or different, is a hydrogen atom, or a C^. 7 alkyl group]. 

The compound according to Claim 1 , which is a compound represented by the general formula (l-a): 



[wherein Ar 1aa is an aryl group selected from the group consisting of a phenyl group, a naphthyl group and an 
anthryl group or an aromatic heterocyclic group selected from the group consisting of a pyrrolyl group, a furyl 
group, a thienyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl 
group, an isoxazolyl group, a thiazolyl group, an oxadiazolyl group, a thiadiazolyl group, a pyridyl group, a pyrazinyl 
group, a pyrimidinyl group, a pyridazinyl group, an indolyl group, a benzofuranyl group, a benzothienyl group, a 
benzimidazolyl group, a benzoxazolyl group, a benzisoxazolyl group, a benzothiazolyl group, a benzisothiazolyl 
group, an indazolyl group, a purinyl group, a quinolyl group, an isoquinolyl group, a phthalazinyl group, a naph- 
thylidinyl group, a quinoxalinyl group, a quinazoiinyl group, a cinnolinyl group and a pteridinyl group, which may 
be substituted by a group selected from the group consisting of a 0 V7 alkyl group and a group represented by 
-NR a R b ; each of R a and R b which are the same or different, is a hydrogen atom or a C^. 7 alkyl group; each of R 1 
and R 4aa which are the same or different, is a hydrogen atom or a C^. 7 alkyl group; each of R 2 and R 3 which are 
the same or different, is a C^. 7 alkyl group, or both of R 2 and R 3 are bonded to each other to form an alkyldne 
group which may have an oxygen atom or a sulfur atom interposed, said alkylene group being a group which may 
be substituted by one or two C 1 _ 7 alkyl groups; Ar 2aa is an aryl group selected from the group consisting of a phenyl 
group, a naphthyl group and an anthryl group or an aromatic heterocyclic group selected from the group consisting 




R 1 



Cl-a] 
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of a pyrrolyl group, a furyl group, a thienyl group, an Imidazolyl group, a pyrazolyl group, a thiazolyl group, an 
isothiazotyl group, an oxazolyl group, an isoxazolyl group, a thiazolyl group, an oxadiazolyl group, a thladiazolyi 
group, a pyridyl group, a pyrazlnyl group, a pyrimidlnyl group, a pyridazinyl group, an Indolyl group, a benzofuranyl 
group, a benzothienyl group, a benzimidazolyl group, a benzoxazolyl group, a benzisoxazolyl group, a benzothi- 

5 azolyl group, a benzisothiazolyl group, an Indazolyl group, a purinyl group, a quinolyl group, an isoquinolyl group, 

a phthalazinyl group, a naphthylldlnyl group, a quinoxalinyl group, a qulnazolinyl group, a clnnolinyl group and a 
pteridinyl group, which may be substituted- by a group selected from the group consisting of a halogen atom, a 
hydroxyl group, a C V7 alkyl group, a C,_ 7 haloalkyl group, a C U7 alkoxy group, a group represented by -NR c R d 
and a group represented by -NR c -CO-NR f R9; R c is a hydrogen atom or a C,_ 7 alkyl group; R d is a hydrogen atom, 

10 a 0 V7 alkyl group, a group represented by -CO-R h or -SOg-R 1 , or a heterocyclic group within the meaning of Ar 1aa 

and Ar 2aa which may be substituted by a group selected from the group consisting of a halogen atom, a hydroxyl 
group, a C^ 7 alkyl group and a C^ 7 alkoxy group; each of R e and R f which are the same or different, is a hydrogen 
atom or a C-j.y alkyl group; R 9 is a hydrogen atom, a C,_ 7 alkyl group, a C 2 . 7 alkenyl group, or an aryl group selected 
from the group consisting of a phenyl group, a naphthyl group and an anthryl group or an aromatic heterocyclic 

15 croup selected from the group consisting of a pyrrolyl group, a furyt group, a thienyl group, an imidazolyl group, a 

pyrazolyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl group, an isoxazolyl group, a thiazolyl group, 
an oxadiazolyl group, a thiadiazolyl group, a pyridyl group, a pyrazinyl group, a pyrimidinyl group, a pyridazinyl 
group, an indolyl group, a benzofuranyl group, a benzothienyl group, a benzimidazolyl group, a benzoxazolyl group, 
a benzisoxazolyl group, a benzothiazolyl group, a benzisothiazolyl group, an indazolyl group, a purinyl group, a 

20 quinolyl group, an isoquinolyl group, a phthalazinyl group, a naphthylidinyl group, a quinoxalinyl group, a qulna- 

zolinyl group, a cinnolinyl group and a pteridinyl group, which may be substituted by a group selected from the 
group consisting of a halogen atom, a hydroxyl group, a C : . 7 alkyl group and a C^ 7 alkoxy group; R h is a C^ 7 alkyl 
group, a C,_ 7 alkoxy group, a C,_ 7 alkoxy-C,. 7 alkyloxy group, a C 2 _ 7 alkenyloxy group, a C 2 . 7 alkynyloxy group, 
or a group represented by -0-(CH a ) n -Het; R j is a 0^ 7 alkyl group, or a C 2 . 7 alkenyl group; Het is a heterocyclic 

25 group within the meaning of Ar 1aa and Ar 238 ; n is an integer of from 1 to 3; W is an oxygen atom, a sulfur atom, or 

a group represented by -CHRJ- or -NR k -; and each of Ri and R k which are the same or different, is a hydrogen 
atom, or a C 1 . 7 alkyl group. 

3. The compound according to Claim 1 , wherein the aromatic heterocyclic group for Ar 1 is a furyl group, a thienyl 
30 group, an imidazolyl group, a thiazolyl group, an oxazolyl group, a triazolyl group, an oxadiazolyl group, a thiadi- 
azolyl group, a pyridyl group, a pyrimidinyl group, a pyridazinyl group or a benzothiazolyl group. 

4. The compound according to Claim 1 , wherein the aromatic heterocyclic group for Ar 1 is a thienyl group, an imida- 
zolyl group, a thiazolyl group, a triazolyl group, an oxadiazolyl group, a thiadiazolyl group, a pyridyl group, a pyri- 

35 midinyl group or a pyridazinyl group. 

5. The compound according to Claim 1 , wherein R 2 and R 3 are such that both of R 2 and R 3 are bonded to each other 
to form an alkylene group which may have an oxygen atom or a sulfur atom interposed, said alkylene group being 
a group which may be substituted by one or two C,. 7 alkyl groups. 

40 

6. The compound according to Claim 5, wherein the alkylene group which may have an oxygen atom or a sulfur atom 
interposed, is a group which forms a morpholino group together with the adjacent nitrogen atom. 

7. The compound according to Claim 1 , wherein Ar 2 is an aryl group selected from the group consisting of a phenyl 
45 group, a naphthyl group and an anthryl group or an aromatic heterocyclic group selected from the group consisting 

of a pyrrolyl group, a furyl group, a thienyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an 
isothiazolyl group, an oxazolyl group, an isoxazolyl group, a thiazolyl group, an oxadiazolyl group, a thiadiazolyl 
group, a pyridyl group, a pyrazinyl group, a pyrimidinyl group, a pyridazinyl group, an indolyl group, a benzofuranyl 
group, a benzothienyl group, a benzimidazolyl group, a benzoxazolyl group, a benzisoxazolyl group, a benzothi- 
50 azolyl group, a benzisothiazolyl group, an indazolyl group, a purinyl group, a quinolyl group, an isoquinolyl group, 

a phthalazinyl group, a naphthylidinyl group, a quinoxalinyl group, a quinazolinyl group, a cinnolinyl group and a 
pteridinyl group, which may be substituted by a group selected from the group consisting of a halogen atom, a 
C 1 . 7 alkyl group, a C,_ 7 haloalkyl group, a C 1 . 7 alkoxy group, a C V7 alkylthio group, a C 1 . 7 hydroxyaikyl group, a 
C^ alkoxy-C^-7 alkyl group, a group represented by -NR c R d and a group represented by -NR e -CO-NR f R9 

55 

8. The compound according to Claim 1 , wherein Ar 2 is an aryl group selected from the group consisting of a phenyl 
group, a naphthyl group and an anthryl group or an aromatic heterocyclic group selected from the group consisting 
of a pyrrolyl group, a furyl group, a thienyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an 



77 



EP 0 889 034 B1 



isothiazolyl group, an oxazolyl group, an isoxazolyl group, a thiazolyl group, an oxadiazolyl group, a thiadiazolyl 
group, a pyridyl group, a pyrazinyl group, a pyrimidinyl group, a pyridazinyl group, an indolyl group, a benzofuranyl 
group, a benzothienyl group, a benzimidazolyl group, a benzoxazolyl group, a benzisoxazolyl group, a benzothi- 
azolyl group, a benzisothiazolyl group, an indazolyl group, a purinyl group, a quinolyl group, an isoquinolyl group, 
a phthalazinyl group, a naphthylidinyl group, a quinoxalinyl group, a quinazolinyl group, acinnolinyl group and a 
pteridinyl group, which may be substituted by a group selected from the group consisting of a haiogen atom, a 
C^y alkyl group, a C^. 7 haloalkyl group, a C V7 alkoxy group, a group represented by -NR c R d and a group repre- 
sented by -NR e -C0-NR f R9. 

9. The compound according to Claim 1 , wherein the aryl group for Ar 2 is a phenyl group. 

10. The compound according to Claim 1 , wherein R° is a hydrogen atom, and R d is a group represented by -CO-R h . 

11. The compound according to Claim 1, wherein R c is a hydrogen atom, and the heterocyclic group for R d is an 
oxazolyl group or a thiazolinyl group. 

1 2. The compound according to Claim 1 , wherein R e and R f are the same and hydrogen atoms, and R 3 is a C 2 . 7 alkenyl 
group. 

1 3. The compound according to Claim 1 , wherein R h is a C w alkoxy group, a C 2 . 7 aikenyloxy group or a C 2 . 7 alkynyloxy 
group. 

14. The compound according to Claim 1 , wherein W is a sulfur atom. 

15. The compound according to Claim 1 , wherein W is a group represented by -CHJ-. 

16. A treating agent for hyperphagia, obesity or diabetes, which comprises a compound represented by the general 
formula (I) or a pharmaceutically acceptable salt thereof, as an active ingredient: 




c i ] 



according to claim 1 . 
Patentanspruche 

1. Verbindung der atlgemeinen Formel (I) oder ein pharmazeutisch akzeptables Salz davon: 




[i] 



[worin Ar 1 eine Arylgruppe, ausgewahlt aus der Gruppe, bestehend aus einer Phenylgruppe, einer Naphthylgruppe 
und einer Anthrylgruppe oder eine aromatische heterocyclische Gruppe ist, ausgewahlt aus der Gruppe bestehend 
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aus einer Pyrrolylgruppe, einer Furylgruppe, einerThienylgruppe, einer Imidazolylgruppe, einer Pyrazolylgruppe, 
einer Thiazolylgruppe, einer Isothiazolylgruppe, einer Oxazolylgruppe, einer Isoxazolylgruppe, einer Thiazolyl- 
gruppe, einer Oxadiazolylgruppe .einerThiadiazolylgruppe, einer Pyridylgruppe, einer Pyrazinylgruppe, einer Py- 
rimidinylgruppe, einer Pyridazinylgruppe, einer Indolylgruppe, einer Benzofuranylgruppe, einer Benzothienylgrup- 
pe, einer Benzimidazolylgruppe, einer Benzoxazolylgruppe, einer Benzisoxazolylgruppe, einer Benzothiazolyl- 
gruppe, einer Benzisothiazolylgruppe, einer Indazolylgruppe, einer Purinylgruppe, einer Chinolylgruppe, einer Iso- 
chinolylgruppe, einer Phthalazinylgruppe, einer Naphthylidinylgruppe, einer Chinoxalinylgruppe, einer Chinazoli- 
nylgruppe, einer Cinnolinylgruppe und einer Pteridinylgruppe, die substituiert sein kann durch eine Gruppe, aus- 
gewahlt aus der Gruppe bestehend aus C^-Alkylgruppe, einer C^-Hydroxyalkylgruppe, einer C 2 _ 6 -Alkylengrup- 
pe und einer durch -NR a R b reprasentierten Gruppe, worin jedes von R a und R b , die gleich oder verschieden sind, 
ein Wasserstoffatom oder eine C^-Alkylgruppe ist, R 1 ein Wasserstoffatom oder eine C^-Alkylgruppe ist, jedes 
von R 2 und R 3 , die gleich oder verschieden sind, eine C^-Alkylgruppe ist oder beide von R 2 und R 3 unter Bildung 
einer Alkylengruppe miteinander verbunden sind, in der ein Sauerstoffatom oder ein Schwefelatom angeordnet 
sein kann, wobei die Alkylengruppe eine Gruppe ist, die durch ein oder zwei C^-Alkylgruppen substituiert sein 
kann; R 4 ein Wasserstoffatom oder eine C^-Alkylgruppe ist, die durch eine Gruppe substituiert sein kann, aus- 
gewahlt aus der Gruppe bestehend aus einer Hydroxy I gruppe, einer Aminogruppe, einer Carbamoylgruppe und 
einer C^-Alkoxycarbonylgruppe, Ar 2 eine Arylgruppe, ausgewahlt aus der Gruppe, bestehend aus einer Phenyl- 
gruppe, einer Naphthylgruppe und einer Anthrylgruppe oder eine aromatische heterocyclische Gruppe ist, ausge- 
wahlt aus der Gruppe bestehend aus einer Pyrrolylgruppe, einer Furylgruppe, einerThienylgruppe, einer Imida- 
zolylgruppe, einer Pyrazolylgruppe, einer Thiazolylgruppe, einer Isothiazolylgruppe, einer Oxazolylgruppe, einer 
Isoxazolylgruppe, einer Thiazolylgruppe, einer Oxadiazolylgruppe .einerThiadiazolylgruppe, einer Pyridylgruppe, 
einer Pyrazinylgruppe, einer Pyrimidinylgruppe, einer Pyridazinylgruppe, einer Indolylgruppe, einer Benzofuranyl- 
gruppe, einer Benzothienylgruppe, einer Benzimidazolylgruppe, einer Benzoxazolylgruppe, einer Benzisoxazolyl- 
gruppe, einer Benzothiazolylgruppe, einer Benzisothiazolylgruppe, einer Indazolylgruppe, einer Purinylgruppe, 
einer Chinolylgruppe, einer Isochinolylgruppe, einer Phthalazinylgruppe, einer Naphthylidinylgruppe, einer 
Chinoxalinylgruppe, einer Chinazolinylgruppe, einer Cinnolinylgruppe und einer Pteridinylgruppe, die substituiert 
sein kann durch eine Gruppe, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einer Hydroxyl- 
gruppe, einer C^-Alkylgruppe, einer C w -Halogenalkylgruppe t einer C^-Alkoxygruppe, einer C^-Alkylthiogrup- 
pe, einer C^-Hydroxyalkylgruppe, einer C 1 . 7 -Alkoxy-C 1 . 7 -alkylgruppe, einer durch -NR c R d reprasentierten Grup- 
pe und einer durch -NR e -CO-NR f R9 reprasentierten Grup-pe, R c ein Wasserstoffatom oder eine C^-Alkylgruppe 
ist, R d ein Wasserstoffatom, eine C^-Alkylgruppe, eine durch -CO-R h oder -SO2-R 1 reprasentierte Gruppe oder 
eine heterocyclische Gruppe innerhalb der Bedeutung von Ar 1 und Ar 2 ist, die substituiert sein kann durch eine 
Gruppe, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einer Hydroxylgruppe, einer C,. 7 -AI- 
kylgruppe und einer C,. 7 -Alkoxy gruppe, jedes von R e aud R f , die gleich oder verschieden sind, ein Wasserstoffatom 
oder eine C^-Alkylgruppe ist, R 9 ein Wasserstoffatom, eine C V7 -Alkylgruppe, eine C 2 . 7 -Alkenylgruppe oder eine 
Arylgruppe, ausgewahlt aus der Gruppe bestehend aus einer Phenylgruppe, einer Naphthylgruppe und einer An- 
thrylgruppe oder eine aromatische heterocyclische Gruppe ist, ausgewahlt aus der Gruppe bestehend aus einer 
Pyrrolylgruppe, einer Furylgruppe, einerThienylgruppe, einer Imidazolylgruppe, einer Pyrazolylgruppe, einer Thia- 
zolylgruppe, einer Isothiazolylgruppe, einer Oxazolylgruppe, einer Isoxazolylgruppe, einer Thiazolylgruppe, einer 
Oxadiazolylgruppe .einerThiadiazolylgruppe, einer Pyridylgruppe, einer Pyrazinylgruppe, einer Pyrimidinylgrup- 
pe, einer Pyridazinylgruppe, einer Indolylgruppe, einer Benzofuranylgruppe, einer Benzothienylgruppe, einer Ben- 
zimidazolylgruppe, einer Benzoxazolylgruppe, einer Benzisoxazolylgruppe, einer Benzothiazolylgruppe, einer 
Benzisothiazolylgruppe, einer Indazolylgruppe, einer Purinylgruppe, einer Chinolylgruppe, einer Isochinolylgrup- 
pe, einer Phthalazinylgruppe, einer Naphthylidinylgruppe, einer Chinoxalinylgruppe, einer Chinazolinylgruppe, ei- 
ner Cinnolinylgruppe und einer Pteridinylgruppe, die substituiert sein kann durch eine Gruppe, ausgewahlt aus 
der Gruppe bestehend aus einem Halogenatom, einer Hydroxylgruppe, einer C,_ 7 -Alkyl gruppe und einer 0^, 7 - 
Alkoxygruppe, R h eine C 1 . 7 -Alkylgruppe, eine C.,. 7 -Alkoxygruppe, eine C 1 . 7 -Alkoxy-C 1 . 7 -alkyloxygruppe, eine C 2 . 7 - 
Alkenyloxygruppe, eine C 2 . 7 -Alkinyloxygruppe oder eine durch -0-(CH 2 ) n -Het reprasentierte Gruppe ist, R 1 eine 
C^-AIkylgruppe oder eine C 2 . 7 -Alkenylgruppe ist, Het eine heterocyclische Gruppe innerhalb der Bedeutung von 
Ar 1 und Ar 2 ist, n eine ganze Zahl von 1 bis 3 ist, W ein Sauerstoffatom, ein Schwefelatom oder eine durch -CHRi- 
oder-NR k - reprasentierte Gruppe ist und jedes von RJ und R k , die gleich oder verschieden sind, ein Wasserstoffa- 
tom oder eine C.,. 7 -Alkylgruppe ist. 

Verbindung nach Anspruch 1 , die eine Verbindung der allgemeinen Formel (l-a) ist: 
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R2 



X 



R3 




[I-a] 



Arlaa 



\ w — CH N N 



Ar2aa 



i. 



[worin Ar 1aa eine Arylgruppe, ausgewahlt aus der Gruppe, bestehend aus einer Phenylgruppe, einer Naphthyl- 
gruppe und einer Anthryl gruppe oder eine aromatische heterocyclische Gruppe ist, ausgewahlt aus der Gruppe 
bestehend aus einer Pyrrolylgruppe, einer Furylgruppe, einer Thienylgruppe, einer Imidazolylgruppe, einer Pyra- 
zolylgruppe, einer Thiazolylgruppe, einer Isothiazolylgruppe, einer Oxazolylgruppe, einer Isoxazolylgruppe, einer 
Thiazolylgruppe, einer Oxadiazolylgruppe ,einer Thiadiazolylgruppe, einer Pyridylgruppe, einer Pyrazinylgruppe, 
einer Pyrimidinylgruppe, einer Pyridazinylgruppe, einer Indolylgruppe, einer Benzofuranylgruppe, einer Benzot- 
hienyigruppe, einer Benzimidazolylgruppe, einer Benzoxazolylgruppe, einer Benzisoxazolylgruppe, einer Benzo- 
thiazolylgruppe, einer Benzisothiazolylgruppe, einer Indazolylgruppe, einer Purinylgruppe, einer Chinolylgruppe, 
einer Isochinolylgruppe, einer Phthalazinylgruppe, einer Naphthylidinylgruppe, einer Chinoxalinylgruppe, einer 
Chinazolinylgruppe, einer Cinnolinylgruppe und einer Pteridinylgruppe, die substituiert sein kann durch eine Grup- 
pe, ausgewahlt aus der Gruppe bestehend aus einer C^-Alkylgruppe und einer durch -NR a R b reprasentierten 
Gruppe, worin jedes von R a und R b , die gleich oder verschieden sind, ein Wasserstoffatom oder eine C^-AI- 
kylgruppe ist, jedes von R 1 und R 4 * 8 , die gleich oder verschieden sind, ein Wasserstoffatom oder eine C^-AI- 
kylgruppe ist, jedes von R 2 und R 3 , die gleich oder verschieden sind, eine C^-Alkylgruppe ist oder beide von R 2 
und R 3 unter Bildung einer Alkylengruppe miteinanderverbunden sind, in der ein Sauerstoffatom oder ein Schwe- 
felatom angeordnet sein kann, wobei die Alkylengruppe eine Gruppe ist, die durch ein oder zwei C w -Alkylgruppen 
substituiert sein kann; Ar 2aa eine Arylgruppe, ausgewahlt aus der Gruppe, bestehend aus einer Phenylgruppe, 
einer Naphthylgruppe und einer Anthrylgruppe oder eine aromatische heterocyclische Gruppe ist, ausgewahlt aus 
der Gruppe bestehend aus einer Pyrrolylgruppe, einer Furylgruppe, einer Thienylgruppe, einer Imidazolylgruppe, 
einer Pyrazolylgruppe, einer Thiazolylgruppe, einer Isothiazolylgruppe, einer Oxazolylgruppe, einer Isoxazolyl- 
gruppe, einer Thiazolylgruppe, einer Oxadiazolylgruppe , einer Thiadiazolylgruppe, einer Pyridylgruppe, einer Py- 
razinylgruppe, einer Pyrimidinylgruppe, einer Pyridazinylgruppe, einer Indolylgruppe, einer Benzofuranylgruppe, 
einer Benzothienylgruppe, einer Benzimidazolylgruppe, einer Benzoxazolylgruppe, einer Benzisoxazolylgruppe, 
einer Benzothiazolylgruppe, einer Benzisothiazolylgruppe, einer Indazolylgruppe, einer Purinylgruppe, einer Chi- 
nolylgruppe, einer Isochinolylgruppe, einer Phthalazinylgruppe, einer Naphthylidinylgruppe, einer Chinoxalinyl- 
gruppe, einer Chinazolinylgruppe, einer Cinnolinylgruppe und einer Pteridinylgruppe, die substituiert sein kann 
durch eine Gruppe, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einer Hydroxylgruppe, einer 
C^-Alkylgruppe, einer C^-Halogenalkylgruppe, einer C^-Alkoxy gruppe, einer durch-NR c R d reprasentierten 
Gruppe und einer durch -NR e -CO-NR f R9 reprasentierten Gruppe, R c ein Wasserstoffatom oder eine C,. 7 -AI- 
kylgruppe ist, R d ein Wasserstoffatom, eine C^-Alkylgruppe, eine durch -CO-R h oder -SO2-R 1 reprasentierte Grup- 
pe oder eine heterocyclische Gruppe innerhalb der Bedeutung von Ar 1aa und Ar 2aa ist, die substituiert sein kann 
durch eine Gruppe, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einer Hydroxylgruppe, einer 
C^-Alkylgruppe und einer C V1 - Alkoxy gruppe, jedes von R e aud R f , die gleich oder verschieden sind, ein Was- 
serstoffatom oder eine C-j. 7 -Alkylgruppe ist, R 9 ein Wasserstoffatom, eine C^-Alkylgruppe, eine C 2 . 7 -Alkenyl- 
gruppe oder eine Arylgruppe, ausgewahlt aus der Gruppe bestehend aus einer Phenylgruppe, einer Naphthyl- 
gruppe und einer Anthrylgruppe oder eine aromatische heterocyclische Gruppe ist, ausgewahlt aus der Gruppe 
bestehend aus einer Pyrrolylgruppe, einer Furylgruppe, einer Thienylgruppe, einer Imidazolylgruppe, einer Pyra- 
zolylgruppe, einer Thiazolylgruppe, einer Isothiazolylgruppe, einer Oxazolylgruppe, einer Isoxazolylgruppe, einer 
Thiazolylgruppe, einer Oxadiazolylgruppe .einer Thiadiazolylgruppe, einer Pyridylgruppe, einer Pyrazinylgruppe, 
einer Pyrimidinylgruppe, einer Pyridazinylgruppe, einer Indolylgruppe, einer Benzofuranylgruppe, einer Benzot- 
hienylgruppe, einer Benzimidazolylgruppe, einer Benzoxazolylgruppe, einer Benzisoxazolylgruppe, einer Benzo- 
thiazolylgruppe, einer Benzisothiazolylgruppe, einer Indazolylgruppe, einer Purinylgruppe, einer Chinolylgruppe, 
einer Isochinolylgruppe, einer Phthalazinylgruppe, einer Naphthylidinylgruppe, einer Chinoxalinylgruppe, einer 
Chinazolinyl-gruppe, einer Cinnolinylgruppe und einer Pteridinylgruppe, die substituiert sein kann durch eine Grup- 
pe, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einer Hydro-xylgruppe, einer C|. 7 -Alkylgruppe 
und einer C-,_ 7 -Alkoxygruppe, R h eine C|. 7 -Alkylgruppe, eine C^-Alkoxygruppe, eine C 1 . 7 -Alkoxy-C 1 . 7 -alkyloxy- 
gruppe, eine C 2 . 7 -Alkenyloxygruppe, eine C 2 . 7 -Alkinyloxygruppe oder eine durch -0-(CH 2 ) n -Het reprasentierte 
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Gruppe ist, R' eine C-^-Alkylgruppe oder eine C 2 . 7 -Alkenylgruppe ist, Het eine heterocyclische Gruppe innerhalb 
der Bedeutung von Ar 1aa und Ar 283 ist, n eine ganze Zahl von 1 bis 3 ist, W ein Sauerstoffatom, ein Schwefelatom 
oder eine durch -CHRJ- oder -NR k - reprasentierte Gruppe ist und jedes von Ri und R k , die gleich oder verschieden 
sind, ein Wasserstoffatom oder eine C,. 7 -Alkylgruppe ist. 

3. Verbindung nach Anspruch 1 , worin die aromatische heterocyclische Gruppe fur Ar 1 eine Furylgruppe, eine Thie- 
nylgruppe, eine Imidazolylgruppe, eine Thiazolylgruppe, eine Oxazolylgruppe, einer Triazolylgruppe, eine 
Oxadiazolylgruppe ,eine Thiadiazolylgruppe, eine Pyridylgruppe, eine Pyrimidinylgruppe, eine Pyridazinylgruppe 
oder eine Benzothiazolylgruppe ist. 

4. Verbindung nach Anspruch 1 , worin die aromatische heterocyclische Gruppe fur Ar 1 eine Thienylgruppe, eine 
Imidazolylgruppe, eine Thiazolylgruppe, einer Triazolylgruppe, eine Oxadiazolylgruppe ,eine Thiadiazolylgruppe, 
eine Pyridylgruppe, eine Pyrimidinylgruppe oder eine Pyridazinylgruppe ist. 

5. Verbindung nach Anspruch 1 , worin R 2 und R 3 derart sind, daf3 beide von R 2 und R 3 unter Bildung einer Alkylen- 
gruppe mit einander verbunden sind, in der ein Sauerstoffatom oder ein Schwefelatom angeordnet sein kann, 
wobei diese Alkylengruppe eine Gruppe ist, die durch ein oder zwei C-^-Alkylgruppen substituiert ist. 

6. Verbindung nach Anspruch 5, worin die Alkylengruppe, in der ein Sauerstoffatom oder ein Schwefelatom ange- 
ordnet sein kann, eine Gruppe ist, die mit dem benachbarten Stickstoffatom eine Morpholinogruppe bildet. 

7. Verbindung nach Anspruch 1 , worin Ar 2 eine Arylgruppe, ausgewahlt aus der Gruppe, bestehend aus einer Phe- 
nylgruppe, einer Naphthylgruppe und einer Anthrylgruppe oder eine aromatische heterocyclische Gruppe ist, aus- 
gewahlt aus der Gruppe bestehend aus einer Pyrrolylgruppe, einer Furylgruppe, einer Thienylgruppe, einer Imi- 
dazolylgruppe, einer Pyrazolylgruppe, einerThiazolylgruppe, einer Isothiazotylgruppe, einer Oxazolylgruppe, einer 
Isoxazolylgruppe, einerThiazolylgruppe, einer Oxadiazolylgruppe , einer Thiadiazolylgruppe, einer Pyridylgruppe, 
einer Pyrazinylgruppe, einer Pyrimidinylgruppe, einer Pyridazinylgruppe, einer Indolylgruppe; einer Benzofuranyl- 
gruppe, einer Benzothienylgruppe, einer Benzimidazolylgruppe, einer Benzoxazolylgruppe, einer Benzisoxazolyl- 
gruppe, einer Benzothiazolylgruppe, einer Benzisothiazolylgruppe, einer Indazolylgruppe, einer Purinylgruppe, 
einer Chinolylgruppe, einer Isochinolylgruppe, einer Phthalazinylgruppe, einer Naphthylidinylgruppe, einer 
Chinoxalinylgruppe, einer Chinazolinylgruppe, einer Cinnolinylgruppe und einer Pteridinylgruppe, die substituiert 
sein kann durch eine Gruppe, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einer C,. 7 -AI- 
kylgruppe, einer C^-Halogenalkylgruppe, einer C^y-Alkoxygruppe, einer C,. 7 -Alkyfthiogruppe, einer C^-Hydro- 
xyalkylgruppe, einer C^-Alkoxy-C^-alkylgruppe, einer durch -NR c R d reprasentierten Gruppe und einer durch 
-NR e -CO-NR f R9 reprasentierten Gruppe. 

8. Verbindung nach Anspruch 1 , worin Ar 2 eine Arylgruppe, ausgewahlt aus der Gruppe, bestehend aus einer Phe- 
nylgruppe, einer Naphthylgruppe und einer Anthrylgruppe oder eine aromatische heterocyclische Gruppe ist, aus- 
gewahlt aus der Gruppe bestehend aus einer Pyrrolylgruppe, einer Furylgruppe, einer Thienylgruppe, einer Imi- 
dazolylgruppe, einer Pyrazolylgruppe, einerThiazolylgruppe, einer Isothiazoiylgruppe, einer Oxazolylgruppe, einer 
Isoxazolylgruppe, einerThiazolylgruppe, einer Oxadiazolylgruppe , einer Thiadiazolylgruppe, einer Pyridylgruppe, 
einer Pyrazinylgruppe, einer Pyrimidinylgruppe, einer Pyridazinylgruppe, einer Indolylgruppe, einer Benzofuranyl- 
gruppe, einer Benzothienylgruppe, einer Benzimidazolylgruppe, einer Benzoxazolylgruppe, einer Benzisoxazolyl- 
gruppe, einer Benzothiazolylgruppe, einer Benzisothiazolylgruppe, einer Indazolylgruppe, einer Purinylgruppe, 
einer Chinolylgruppe, einer Isochinolylgruppe, einer Phthalazinylgruppe, einer Naphthylidinylgruppe, einer 
Chinoxalinylgruppe, einer Chinazolinylgruppe, einer Cinnolinylgruppe und einer Pteridinylgruppe, die substituiert 
sein kann durch eine Gruppe, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einer C,. 7 -AI- 
kylgruppe, einer C^-Halogenalkylgruppe, einer C^-Alkoxygruppe, einer durch -NR c R d reprasentierten Gruppe 
und einer durch -NR e -CO-NR f R9 reprasentierten Gruppe. 

9. Verbindung nach Anspruch 1 , worin die Arylgruppe fur Ar 2 eine Phenylgruppe ist. 

10. Verbindung nach Anspruch 1 , worin R c ein Wasserstoffatom und R d eine durch -CO-R h reprasentierte Gruppe ist. 

11. Verbindung nach Anspruch 1, worin R c ein Wasserstoffatom und die heterocyclische Gruppe fur R d eine Oxazo- 
lylgruppe oder eine Thiazolinylgruppe ist. 

12. Verbindung nach Anspruch 1 , worin Re und R f gleich und Wasserstoffatome sind und R9 eine C 2 . 7 -Alkenylgruppe 
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ist. 

13. Verbindung nach Anspruch 1, worin R h eine C^y-Alkoxygruppe, eine C 2 . 7 -AlkenyIoxygruppe oder eine C 2 . 7 -Alki- 
nyloxygruppe ist. 

5 

14. Verbindung nach Anspruch 1, worin W eine Schwefelatom ist. 

15. Verbindung nach Anspruch 1, worin W eine durch -CHi- reprasentierte Gruppe ist. 

10 16. Behandlungsmittel fur Hyperphagie, Obesitat oder Diabetis, umfassend eine Verbindung der allgemeinen Forme! 
(I) oder ein pharmazeutisch akzeptables Salz davon als eine aktiven Bestandteil: 



15 



20 




gemaB Anspruch 1. 

25 

Revendications 

1. Compose repreaente par la formule generate (I) ou sel pharmaceutiquement acceptable de celui-ci : 

30 



35 




k> H 

40 tI ] 

[dans laquelle Ar 1 est un groupe aryle choisi dans ie groupe constitue par un groupe phenyle, un groupe naphtyle 
et un groupe anthryle ou un groupe h6terocyclique aromatique choisi dans le groupe constitue par un groupe 

45 pyrrolyle, un groupe furyle, un groupe thienyle, un groupe imidazolyle, un groupe pyrazolyle, un groupe thiazolyle, 

un groupe isothiazolyle, un groupe oxazolyie, un groupe isoxazolyle, un groupe thiazolyle, un groupe oxadiazolyle, 
un groupe thiadiazolyle, un groupe pyridyle, un groupe pyrazinyle, un groupe pyrimidinyle, un groupe pyridazinyle, 
un groupe indolyle, un groupe benzofuranyle, un groupe benzothtenyle, un groupe benzimidazolyle, un groupe 
benzoxazolyle, un groupe benzisoxazolyle, un groupe benzothiazolyle, un groupe benzisothiazolyle, un groupe 

so indazolyle, un groupe purinyle, un groupe quinolyle, un groupe isoquinolyle, un groupe phtalazinyle, un groupe 

naphtylidinyle, un groupe quinoxalinyle, un groupe quinazolinyle, un groupe cinnolinyle et un groupe pteridinyle, 
qui peut etre substitue par un groupe choisi dans le groupe constitue par un groupe alkyle en C,. 7 , un groupe 
hydroxyalkyle en C^ 7 , un groupe alkylene en C 2 . 6 et un groupe represents par -NR a R b ; chacun de R a et R b qui 
sont identiques ou differents, est un atome d'hydrogene ou un groupe alkyle en C w ; R 1 est un atome d'hydrogene 

55 ou un groupe alkyle en C-|_ 7 ; chacun de R 2 et R 3 qui sont identiques ou differents, est un groupe alkyle en C^. 7 , 

ou R 2 et R 3 sont tous deux lies Tun a I'autre pour former un groupe alkylene qui peut avoir un atome d'oxygene 
ou un atome de soufre interpose, (edit groupe alkylene etant un groupe qui peut etre substitue par un ou deux 
groupe(s) alkyle en C,. 7 ; R 4 est un atome d'hydrogene ou un groupe alkyle en C,. 7 qui peut etre substitue par un 
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groupe choisi dans le groupe constitue par un groupe hydroxyle, un groupe amino, un groupe carbamoyle et un 
groupe alkoxycarbonyle en C 2 . a ; Ar 2 est un groupe aryle choisi dans le groupe constitue par ur groupe phSnyle, 
un groupe naphtyle et un groupe anthryle ou un groupe hStSrocyclique aromatique choisi dans le groupe constitue 
par un groupe pyrrolyle, un groupe furyle, un groupe thienyle, un groupe imidazolyle, un groupe pyrazolyle, un 
groupe thiazclyle, un groupe isothiazolyle, un groupe oxazolyle, un groupe isoxazolyle, un groupe thiazolyle, un 
groupe oxadiazolyle, un groupe thiadiazolyle, un groupe pyridyle, un groupe pyrazinyle, un groupe pyrimidinyle, 
un groupe pyridazinyle, un groupe indolyle, un groupe benzofuranyle, un groupe benzothienyle, un groupe ben- 
zimidazolyle, un groupe benzoxazolyle, un groupe benzisoxazolyle, un groupe benzothiazolyle, un groupe benzi- 
sothiazolyle, un groupe indazolyle, un groupe purinyle, un groupe quinolyle, un groupe isoquinolyle, un groupe 
phtalazinyle, un groupe naphtylidinyle, un groupe quinoxalinyle, un groupe quinazolinyle, un groupe cinnolinyle et 
un groupe pteridinyle, qui peut etre substitue par un groupe choisi dans le groupe constitue par un atome d'haloge- 
ne, un groupe hydroxyle, un groupe alkyle en C^y, un groupe haloalkyle en C^, un groupe alkoxy en C,. 7f un 
groupe alkylthio en C^y, un groupe hydroxyalkyle en C-j.y, un groupe (alkoxy en C<|. 7 )alkyle en C^ 7 , un groupe 
represents par-NR c R d et un groupe represents par -N R e -CO-N R f R9 ; R c est un atome d'hydrogene ou un groupe 
alkyle en C^y ; R d est un atome d'hydrogene, un groupe alkyle en C^y, un groupe represents par-CO-R n ou -S0 2 - 
R', ou un groupe heterocyclique choisi parmi les significations de Ar 1 et Ar 2 , qui peut etre substitue par un groupe 
choisi dans le groupe constitue par un atome d'halogene, un groupe hydroxyle, un groupe alkyle en C,. 7 et un 
groupe alkoxy en C,. 7 ; chacun de R e et R f qui sont identiques ou differents, est un atome d'hydrogene ou un 
groupe alkyle en C|. 7 ; R9 est un atome d'hydrogene, un groupe alkyle en C^y, un groupe alcenyle en C 2 . 7 ou un 
groupe aryle choisi dans le groupe constitue par un groupe phenyle, un groupe naphtyle et un groupe anthryle ou 
un groupe heterocyclique aromatique choisi dans le groupe constitue par un groupe pyrrolyle, un groupe furyle, 
un groupe thienyle, un groupe imidazolyle, un groupe pyrazolyle, un groupe thiazolyle, un groupe isothiazolyle, 
un groupe oxazolyle, un groupe isoxazolyle, un groupe thiazolyle, un groupe oxadiazolyle, un groupe thiadiazolyle, 
un groupe pyridyle, un groupe pyrazinyle, un groupe pyrimidinyle, un groupe pyridazinyle, un groupe indolyle, un 
groupe benzofuranyle, un groupe benzothiSnyle, un groupe benzlmidazolyle, un groupe benzoxazolyle, un groupe 
benzisoxazolyle, un groupe benzothiazolyle, un groupe benzisothiazolyle, un groupe indazolyle, un groupe puri- 
nyle, un groupe quinolyle, un groupe isoquinolyle, un groupe phtalazinyle, un groupe naphtylidinyle, un groupe 
quinoxalinyle, un groupe quinazolinyle, un groupe cinnolinyle et un groupe pteridinyle, qui peut etre substitue par 
un groupe choisi dans le groupe constitue par un atome d'halogene, un groupe hydroxyle, un groupe alkyle en 
C^y et un groupe alkoxy en C,_ 7 ; R h est un groupe alkyle en C,_ 7 , un groupe alkoxy en C^y, un groupe (alkoxy 
en C 1 . 7 )alkyloxy en C^y, un groupe alcenyloxy en C 2 . 7 , un groupe alcynyloxy en C 2 . 7 , ou un groupe reprSsente 
par -0-(CH 2 ) n -Het ; R 1 est un groupe alkyle en C^ 7i ou un groupe alcenyle en C 2 . 7 ; Het est un groupe heterocy- 
clique choisi dans les limites de la signification de Ar 1 et Ar 2 ; n est un nombre entier de 1 a 3 ; W est un atome 
d'oxygene, un atome de soufre, ou un groupe represents par -CHRH ou -NR k " ; et chacun de Ri et R k qui sont 
identiques ou differents, est un atome d'hydrogene ou un groupe alkyle en C 1 . 7 ]. 

Compose selon la revendication 1, qui est un compose repr6sente par la formule g6n6rale (l-a) : 




[dans laquelle Ar 1aa est un groupe aryle choisi dans le groupe constitue par un groupe phenyle, un groupe naphtyle 
et un groupe anthryle ou un groupe heterocyclique aromatique choisi dans le groupe constitue par un groupe 
pyrrolyle, un groupe furyle, un groupe thienyle, un groupe imidazolyle, un groupe pyrazolyle, un groupe thiazolyle, 
un groupe isothiazolyle, un groupe oxazolyle, un groupe isoxazolyle, un groupe thiazolyle, un groupe oxadiazolyle, 
un groupe thiadiazolyle, un groupe pyridyle, un groupe pyrazinyle, un groupe pyrimidinyle, un groupe pyridazinyle, 
un groupe indolyle, un groupe benzofuranyle, un groupe benzothienyle, un groupe benzimidazolyle, un groupe 
benzoxazolyle, un groupe benzisoxazolyle, un groupe benzothiazolyle, un groupe benzisothiazolyle, un groupe 
indazolyle, un groupe purinyle, un groupe quinolyle, un groupe isoquinolyle, un groupe phtalazinyle, un groupe 
naphtylidinyle, un groupe quinoxalinyle, un groupe quinazolinyle, un groupe cinnolinyle et un groupe pteridinyle, 
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qui peut etre substituS par un groupa choisi dans le groupe constituS par un groupe alkyle en C V7 et un groupe 
represents par -NR a R b ; chacun de R a et R b qui sont identiques ou diffSrents, est un atome d'hydrogene ou un 
groupe alkyle en C A . 7 \ chacun de R 1 et R 433 qui sont identiques ou differents, est un atome d'hydrogene ou un 
groupe alkyle en C w ; chacun de R 2 et R 3 qui sont identiques ou differents, est un groupe alkyle en C^, ou R 2 
et R 3 sont tous deux lies Tun a I'autre pour former un groupe alkylSne qui peut avoir un atome d'oxygSne ou un 
atome de soufre interpose, ledit groupe alkylSne etant un groupe qui peut etre substitue par un ou deux groupe 
(s) alkyle en C^ 7 ; Ar 2aa est un groupe aryle choisi dans le groupe constituS par un groupe phSnyle, un groupe 
naphtyle et un groupe anthryle ou un groupe hStSrocyclique aromatique choisi dans le groupe constitue par un 
groupe pyrrolyle, un groupe furyle, un groupe thiSnyle, un groupe imidazolyle, un groupe pyrazolyle, un groupe 
thiazolyle, un groupe isothiazolyle, un groupe oxazolyle, un groupe isoxazolyle, un groupe thiazolyle, un groupe 
oxadiazolyle, un groupe thiadiazolyle, un groupe pyridyle, un groupe pyrazinyle, un groupe pyrimidinyle, un groupe 
pyridazinyle, un groupe indolyle, un groupe benzofuranyle, un groupe benzothiSnyle, un groupe benzimidazolyle, 
un groupe benzoxazolyle, un groupe benzisoxazolyle, un groupe benzothiazolyle, un groupe benzisothiazolyle, 
un groupe indazolyle, un groupe purinyle, un groupe quinolyle, un groupe isoquinolyle, un groupe phtalazinyle, un 
groupe naphtylidinyle, un groupe quinoxalinyle, un groupe quinazolinyle, un groupe cinnolinyle et un groupe ptS- 
ridinyle, qui peut etre substitue par un groupe choisi dans le groupe constitue par un atome d'halogSne, un groupe 
hydroxyle, un groupe alkyle en C^, un groupe haloalkyle en C^, un groupe alkoxy en C^, un groupe represents 
par -NR c R d et un groupe represents par -NR c -CO-NR f R9 ; Rc est un atome d'hydrogene ou un groupe alkyle en 
Ci. 7 ; R d est un atome d'hydrogene, un groupe alkyle en Cj. 7 , un groupe represents par -CO-R h ou -SOg-R 1 , ou 
un groupe hStSrocyclique choisi dans les limites de la signification de Ar 1aa et Ar 2aa , qui peut etre substituS par 
un groupe choisi dans le groupe constituS par un atome d'halogene, un groupe hydroxyle, un groupe alkyle en 
C,,. 7 et un groupe alkoxy en C,. 7 ; chacun de R e et R f qui sont identiques ou diffSrents, est un atome d'hydrogene 
ou un groupe alkyle en C V7 ; R9 est un atome d'hydrogene, un groupe alkyle en C,_ 7 , un groupe alcSnyle en C 2 . 7 
ou un groupe aryle choisi dans le groupe constitue par un groupe phenyle, un groupe naphtyle et un groupe 
anthryle ou un groupe hStSrocyclique aromatique choisi dans le groupe constituS par un groupe pyrrolyle, un 
groupe furyle, un groupe thiSnyle, un groupe imidazolyle, un groupe pyrazolyle, un groupe thiazolyle, un groupe 
isothiazolyle, un groupe oxazolyle, un groupe isoxazolyle, un groupe thiazolyle, un groupe oxadiazolyle, un groupe 
thiadiazolyle, un groupe pyridyle, un groupe pyrazinyle, un groupe pyrimidinyle, un groupe pyridazinyle, un groupe 
indolyle, un groupe benzofuranyle, un groupe benzothiSnyle, un groupe benzimidazolyle, un groupe benzoxazo- 
lyle, un groupe benzisoxazolyle, un groupe benzothiazolyle, un groupe benzisothiazolyle, un groupe indazolyle, 
un groupe purinyle, un groupe quinolyle, un groupe isoquinolyle, un groupe phtalazinyle, un groupe naphtylidinyle, 
un groupe quinoxalinyle, un groupe quinazolinyle, un groupe cinnolinyle et un groupe ptSridinyle, qui peut etre 
substituS par un groupe choisi dans le groupe constituS par un atome d'halogene, un groupe hydroxyle, un groupe 
alkyle en 0 V7 et un groupe alkoxy en ; R h est un groupe alkyle en C^ 7 , un groupe alkoxy en C^, un groupe 
(alkoxy en C 1 . 7 )alkyloxy en C^ 7 , un groupe alcSnyloxy en C 2 . 7 , un groupe alcynyloxy en C 2 . 7 , ou un groupe re- 
presents par -0-(CH 2 ) n -Het ; R j est un groupe alkyle en C^ 7 ou un groupe alcSnyle en C 2 . 7 ; Het est un groupe 
hStSrocyclique choisi dans les limites de la signi-fication de Ar 1aa et Ar 2aa ; n est un nombre entier de 1 a 3 ; W 
est un atome d'oxygene, un atome de soufre ou un groupe reprSsentS par -CHRl* ou -NR k - ; chacun de RJ et R k 
qui sont identiques ou diffSrents, est un atome d'hydrogene ou un groupe alkyle en C^. 7 . 

ComposS selon la revendication 1 , pour lequel le groupe hStSrocyclique aromatique pour Ar 1 est un groupe furyle, 
un groupe thienyle, un groupe imidazolyle, un groupe thiazolyle, un groupe oxazolyle, un groupe triazolyle, un 
groupe oxadiazolyle, un groupe thiadiazolyle, un groupe pyridyle, un groupe pyrimidinyle, un groupe pyridazinyle 
ou un groupe benzothiazolyle. 

composS selon 1 revendication 1 , pour lequel le groupe hStSrocyclique aromatique pour Ar 1 est un groupe thienyle, 
un groupe imidazolyle, un groupe thiazolyle, un groupe triazolyle, un groupe oxadiazolyle, un groupe thiadiazolyle, 
un groupe pyridyle, un groupe pyrimidinyle ou un groupe pyridazinyle. 

ComposS selon la revendication 1 , pour lequel R 2 et R 3 sont tels qu'ils sont tous deux liSs Tun a I'autre pour former 
un groupe alkylSne qui peut avoir un atome d'oxygene ou un atome de soufre interposS, ledit groupe alkylene 
Stant un groupe qui peut etre substituS par un ou deux groupe(s) alkyle en C V7 . 

ComposS selon la revendication 5, pour lequel le groupe alkylSne qui peut avoir un atome d'oxygSne ou un atome 
de soufre interposS, est un groupe qui forme un groupe morpholino conjointement avec I'atome d'azote adjacent. 

ComposS selon la revendication 1 , pour lequel Ar 2 est un groupe aryle choisi dans le groupe constituS par un 
groupe phSnyle, un groupe naphtyle et un groupe anthryle ou un groupe hStSrocyclique aromatique choisi dans 
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le groupe constituS par un groupe pyrrolyle, un groupe furyle, un groupe thiSnyle, un groupe imidazolyle, un groupe 
pyrazolyle, un groupe thiazolyle, un groupe isothiazolyle, un groupe oxazolyle, un groupe isoxazolyle, un groupe 
thiazolyle, un groupe oxadiazolyle, un groupe thiadiazofyle, un groupe pyridyle, un groupe pyrazinyle, un groupe 
pyrimidinyle, un groupe pyridazinyle, un groupe indolyle, un groupe benzofuranyle, un groupe benzothiSnyle, un 
groupe benzimidazolyle, un groupe benzoxazolyle, un groupe benzisoxazolyle, un groupe benzothiazolyle, un 
groupe benzisothiazolyle, un groupe indazolyle, un groupe purinyle, un groupe quinolyle, un groupe isoquinolyle, 
un groupe phtalazinyle, un groupe naphtylidinyle, un groupe quinoxalinyle, un groupe quinazolinyle, un groupe 
cinnolinyle et un groupe pteridinyle, qui peut etre substitue par un groupe choisi dans le groupe constitue par un 
atome d'halogene, un groupe alkyle en C,_ 7 , un groupe haloalkyle en C^ 7 , un groupe alkoxy en C^ 7 , un groupe 
alkylthio en C A . 7 , un groupe hydroxalkyle en C^ 7 , un groupe (alkoxy en C^alkyle en C,_ 7 , un groupe represents 
par -NR c R d et un groupe represents par -NR e -CO-NR f R9. 

8. Compose selon la revendication 1 , pour lequel Ar 2 est un groupe aryle choisi dans le groupe constitue par un 
groupe phSnyle, un groupe naphtyle et un groupe anthryle ou un groupe hStSrocyclique aromatique choisi dans 
le groupe constituS par un groupe pyrrolyle, un groupe furyle, un groupe thiSnyle, un groupe imidazolyle, un groupe 
pyrazolyle, un groupe thiazolyle, un groupe isothiazolyle, un groupe oxazolyle, un groupe isoxazolyle, un groupe 
thiazolyle, un groupe oradiazolyle, un groupe thiadiazolyle, un groupe pyridyle, un groupe pyrazinyte, un groupe 
pyrimidinyle, un groupe pyridazinyle, un groupe indolyle, un groupe benzofuranyle, un groupe benzothienyle, un 
groupe benzimidazolyle, un groupe benzoxazolyle, un groupe benzisoxazolyle, un groupe benzothiazolyle, un 
groupe benzisothiazolyle, un groupe indazolyle, un groupe purinyle, un groupe quinolyle, un groupe isoquinolyle, 
un groupe phtalazinyle, un groupe naphtylidinyle, un groupe quinoxalinyle, un groupe quinazolinyle, un groupe 
cinnolinyle et un groupe pteridinyle, qui peut etre substitue par un groupe choisi dans le groupe constitue par un 
atome d'halogene, un groupe alkyle en C^, 7 , un groupe haloalkyle en C,_ 7 , un groupe alkoxy en C^ 7 , un groupe 
represents par -NR c R d et un groupe represents par -NR c -CO-NR f R9. 

9. ComposS selon la revendication 1 , pour lequel le groupe aryle pour Ar 2 est un groupe phSnyle. 

10. ComposS selon la revendication 1 , pour lequel R c est un atome d'hydrogSne, et R d est un groupe reprSsentS par 
-CO-R h 

11. ComposS selon la revendication 1, pour laquez R c est un atome d'hydrogSne, et le groupe hStSrocyclique pour 
R d est un groupe oxazolyle et un groupe thiazolinyle. 

12. ComposS selon la revendication 1 , pour lequel R e et R f sont identiques et sont des atomes d'hydrogSne, et R9 est 
un groupe alcSnyle en C 2 . 7 . 

13. ComgosS selon la revendication 1 , pour lequel R h est un groupe alkoxy en C 1-7 , un groupe alcSnyloxy en C 2 . 7 ou 
un groupe alcynyloxy en C 2 . 7 . 

14. Compose selon la revendication 1 , pour lequel W est un atome de soufre. 

15. ComposS selon la revendication 1 , pour lequel W est un groupe represents par -CHJ-. 

16. Agent de traitement de I'hyperphagie, de I'obSsitS et des diabStes, qui comprend un composS reprSsentS par la 
formule gSnSrale (I) ou un sel pharmaceutiquement acceptable de celui-ci, en tant qu'ingrSdient actif : 




1, H 





selon la revendication 1 . 



85 



